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All-Metal Lightweight 
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The part pictured above 
is a KAYLOCK H10 HEX NUT 


Approved as: ai 
AN363 High Temperature Nut He 
AN364 Shear Nut * 

AN365 Standard Hex Nut Ny 
R.. 


FREE! Drafting Template of ' 
Kay! x nut 


k he and miniatures , 
vallable r C iest. Ask for 
template l, which O 


1ut and gang 


Kaylock self-locking hex nuts are being specified 

by an increasing number of major aircraft companies 
because of the significant weight savings they 
provide. Exceptionally low in height and high in 
strength, they are precision products designed for 
aircraft and guided missile applications. They 
conform to all requirements of appropriate military 
specifications. For more information, write: 


The Kaynar Company « Kaylock Division + Box 2001, Terminal Annex, Los Angeles 54, Calif. 1956 ( q‘@ 


Canadian Distributor: Abercorn Aero Limited, Montreal 





genie radomes — protective plastic housing for gun- 
laying radar—is one of the many challenging tasks of 
Goodyear Aircraft as a member of America’s aeronautical 
team. 


But we’ve come up with a way of controlling the accuracy 
—limiting the deflection caused by interposing the plastic 
housing in the path of the electronic fingers—which has 
fire control officers grinning with appreciation. 


For you see, only a short while ago, substantial errors in 
bore-sight radomes were tolerated. Unsatisfactory cross- 
talk and bore-sight results were accepted in exchange for 
the benefit of being able to submerge the radar equipment 
within the sleek aerodynamic contours of the aircraft. 


Today, deflection has been cut drastically (we'll be glad 
to tell properly cleared personnel the details) —thanks to 
foamed radomes and special bore-sight testing equipment 
developed by Goodyear Aircraft. 


, 


gunfire’s finger 


“on target” 


The Goodyear foamed radomes have made it possible to 
raise the quality of difficult void-free laminates — to exer- 
cise greater uniformity of control and thickness. 


The bore-sight testing equipment makes it possible for 
Goodyear Aircraft to pre-test every radome before it leaves 
the plant—ascertain its accuracy while it utilizes simulta- 
neous lobing or conical scanning antennas. And Goodyear’s 
latest bore-sight developments have a special significance 
for prototype programs. 


Such assurance of quality is a source of real satisfaction 
to both the manufacturer of the aircraft for which the 
radome is produced and for the military air arm which 
gets final delivery. 


It’s typical of the way we go the whole way to better serve 
our customers. 


Goodyear Aircraft Corporation, plants in Akron, Ohio, 
and Litchfield Park, Arizona. 


They’ re Doing Big Things at 


GOODZYEAR AIRCRAFT 











fers a Complete Ignition 


Syst 


The most significant reason why the 
Scintilla Division of Bendix has long 
been recognized as the leader in 
aviation ignition is that Bendix- 


Scintilla designs, engineers and 


manufactures every component of 


the ignition system. 


Obviously, components designed 


em for JET ENGINES! 


to work together give more efficient 
performance and require less atten- 
tion in original installation or later 
service. 

That is why Bendix and only 
Bendix offers the industry a com- 
plete jet ignition system, including, 


not only the ignition unit, but igniter 


ee SCINTILLA DIVISION oF Condi” 


SIDNEY, NEW YORK 


avearion co 


Export Sales and Service: Bendix International Division, 
205 East 42nd St., New York 17, N.Y. 
Canadian affiliate, Aviation Electric Limited, 200 Laurentien Bivd., 


St. Laurent, Montreal 9, Quebec 
FACTORY BRANCH OFFICES 
117 E. Providencia Avenue, Burbank, California « 512 West Avenue, Jenkintown, Pennsy!l- 


Canada 


vania « Paterson Building, 18038 Mack Avenue, Detroit 24, Michigan « 5906 North Port 


Washington Road, Milwaukee 17, Wisconsin « Hulman Building, 120 W. Second Street, 
Dayton 2, Ohio « 8401 Cedar Springs Road, Dallas 19, Texas « Boeing Field, Seattle 8, 


Washington « 1701 “K" Street, N.W., Washington 6, D. C 


SCINTILLA 
DIVISION 


plug leads, igniter plugs and control 
harness as well. 

There just isn’t any question 
about it—you get not only the best, 
but all of the best when you specify 
Bendix for your complete jet engine 


ignition requirements. 


Gendir 
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AVIATION CALENDAR 





Noy. 12-15—Thirty-Sixth Annual Meeting 
American Petroleum _ Institute Hotels 
Conrad Hilton, Palmer House and Shera 
ton Blackstone, Chicago, Ill 

Nov. 13-14—Sixth Transport Aircraft Hy 
draulic Conference, sponsored by Vick 

Inc Park Shelton Hotel, Detroit 

14-16—Symposium on Optics and 
Microwaves, sponsored by the Institute 
of Radio Engincers Professional Group on 
Antennas and Propagation, Lisner Audi 
torium, George Washington University, 
Washington, D. C 

Nov. 14-16—Latin American Aviation Con 
ference, sponsored by Export Committee 
Aircraft Industries Assn., Miami, Fla 

Nov. 14-16—Jet Engine Overhaul Sympo 
ium, General Electric Ce Evendale, 
Ohio 

Nov. 15—Conferen on problems and 
issues concerned with control and prot« 

tion of airport approaches, sponsored by 
nstitute of Transportation and ‘Trafh 
ngineering, University of California 
nternational House, University of Cali 
rnia, Berkeley, Calif 

Nov. 15-16—Guided Missile Branch and 

mnmittes American Ordnance Assn 
1 Ordnan lest Station, Invokern 
Calif 

Nov. 15-16—Metropolitan New York Mat 
rial Handling Conference, sponsored by 
N. Y. Chapter of the American Material 
Handling Society, Brooklyn Polytechnic 
Institute, Brooklyn, N. ¥ 

Nov. 16-17—Air Mail Pioneers Eastern Di 
vision Reunion, Ambassador Hotel, Wash 

i 1, D. ¢ 

Nov. 25-27—Aviation Distributors & Manu 

Assn., 28th Meeting, Drake Ho 


I 
I 
I 
f 


notor 
ne ) 


Division, American 
Mechanical Engineers, Annual 
ting, Hotel Statler, New York 
26-27—International Mecting Cana 
dian Acronautical Institute and the In 
stitute of the Acronautical Sciences, Roval 
York Hotel, Toronto, Ontario 
Nov. 26-30—Human Engineering Confer 
en Third International Automation Ex 
position, Trade Show Building, New York 
City 
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What makes 


a wind tunnel commercially successful ? 


If the term “commercial success” could be 
applied to aeronautical test facilities, it 
would be on the basis of the data-dollar 
ratio. How much valid data is produced 
per dollar of facility . . . per engineering 
hour. 

CompuDyne Control Systems, employ- 
ing computor-dynamic technique S, are 
achieving increased output of valid data 

by establishing and programming the 
test process 

CompuDyne Systems were developed 
for high-speed, dynamic control of tran- 
sients . the basic contro] problem of 
test facilities. They attain steady-state con- 
trol of test conditions . step, ramp or 
otherwise program variables . . . at higher 


speeds, with greater accuracy than ever 
before possible 

CompuDyne Control Systems encom- 
pass the full control loop from sensor 
to final control element. They are pre- 
tested and performance-guaranteed on the 
basis of analog simulation of the control 
system and your process in operation 
CompuDyne Control Systems are appli- 
cable to new installations or for improved 
performance of existing facilities 

Write or telephone for full information 
Informative new bulletin entitled, “Vavip 
Data ... economically produced by dy- 
namic process control” will be sent to you 
upon request 


For Test Facilities . , . Typical CompuDyne Control Systems 


CompuDyne Control is a trade 
nome of cdc contro! services, inc 


, f 


Representatives in major cities. 


cdc control services, inc. 


401 S. Warminster Road e Hatboro, Pennsylvania 
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1949 PROJECT BUMPER —The fifth of 


these two-stage rockets, fired by General Electric 
in 1949, established new records of altitude— 
244 miles—and velocity—5150 mph. 
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Advances Missile Technology 


General Electric’s Project Bumper established new 
records of altitude and velocity. But far more 
important is the valuable research data compiled in 
the successful completion of the Bumper project. 
Many problems were overcome with Bumper 
problems in temperature, telemetry, separation, and 
aerodynamics. Bumper helped solve the problems of 
communicating with missiles at extreme altitudes, 
and was a major preliminary step in the develop 
ment of a satellite. In solving these and other prob 
lems, General Electric has contributed a wealth of 
research data to the missile industry—information 
that is being utilized on the nation’s top priority 
ballistic missile project. 


General Electric’s Missile & Ordnance Systems 
Department presently is working on an Air Force 
prime contract to develop the ICBM nose cone. Pro 
grams are being carried out in such varied fields as 
communications, hypersonics, metallurgy, mathe- 
matics, and thermodynamics to support this nose 
cone contact. 


General Electric has formed the Missile & Ord 
nance Systems Department to act as a Company 
focal point for large, highly complex missile projects. 
Scientists in the new department, backed up by the 
vast resources of many General Electric operating 
departments and laboratories, are currently working 
to solve the perplexing problems associated with the 
ICBM nose cone and other missile projects. 

By focusing this wide range of specialized talents of 
General Electric personnel on highly complex de- 
fense system problems, the Missile & Ordnance 
Systems Department is making significant contri 
butions to America’s defense program. Section 224-5, 
General Electric Co., Schenectady 5, New York. 





ENGINEERS: G.E.’s Missile & Ordnanc« Systems De- 
expanding its staff of highly 


partment is currently 
a back- 


skilled engineers and scientists. If you have 
ground of successful creative engineering, s¢ nd your 
qualifications to: Mr. George Metcalf, General Man 
ager, Missile & Ordnance Systems Department, 
General Electric Co., 3198 Chestnut St., 

phia, Pa. 











TODAY —conrmveo RESEARCH ANv EXPERIMENTATION in advanced missiles and missile systems 


is helping solve such advanced problems as development of the ICBM nose cone. Headquarters for General 


Electric's participation in these programs is the Missile & Ordnance Systems Department in Philadelphia, Pa. 


MR. ROBERT P. HAVILAND, Flight Test Engineer at MOSD, 
directed Project Bumper and other advanced programs, gaining 
valuable experience which he is currently applying to present 


missile programs. 


DR. YUSUF A. YOLER—widely known for research in hypersonics 
—is currently engaged in the design and development of wind 
tunnels, shock tunnels, mass accelerators, and other facilities 


for continued progress in missile systems. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





SPECIAL ./ PURPOSE RECEIVERS 


NEMS-CLARKE 


The recognized leader in the design and production of Special 
Purpose Receivers, NEMS-CLARKE presents here a few of the 
instruments now being used by industry and government. We 
have a receiver to meet your requirements, whether it be for 
laboratory applications, telemetry reception, propagation study, 
guided missile monitoring, radiosonde reception, television and 
sound rebroadcasting or as a general communication receiver 
where superior performance is desired. 


TYPE 1400 TYPE 1502 


..215-245 Mcs AM, FM or CW 55-260 Mcs 


CRYSTAL CONTROLLED FM 
IF BANDWIDTH 2 300 Kes 


Fe. 


IF BANDWIDTH Wide band—500 Ke bandwidth 
at 3 db points. Attenuation + 500 Kc from " 
SQUELCH: BUILT-IN LOW NOISE PREAMP 


center frequency greater than 60 db. Narrow 
band — 100 Ke bandwidth at 3 db points. 
Attenuation + 250 Ke from center frequency 
greater than 60 db 


ee 


‘ 
F 
; 
. 


FREQUENCY DEVIATION METER Peak reading 
over frequency range from 400 to 80,000 
CPS. Three scales 25, 75 and 150 Kc. 


TYPE 1701 


55-260 Mcs 


TYPE 1670 
FM ; 55-260 Mcs or 175-260 Mcs 
TYPE 1302 BANDWIDTH 500 Kes or 300 Kes 


AM, FM or CW...... ‘ sssseceseee DD-200 Mes 


BANDWIDTH 


IF BANDWIDTHS .---.-3800 Kes and 10 Kes 
SQUELCH a Operates on monitor circuit 


VIDEO RESPONSE VARIABLE FROM 1 Kc to 300 Kes 





BROADCASTING - TELECASTING 
For the broadcast industry NEMS-CLARKE produces TYPE 1801 
the Field Intensity Meters of 540 ke to 1600 ke and 
54 mc to 240 mc, TV Rebroadcast Receivers, Telesync 
generators, audio and video jacks, plugs and panels. 


SINGLE SIDE BAND AM ‘ 175-230 Mcs 
10 Mes 








BANDWIDTH ..... 





Ox) 


NEMS*KCLAREE. INC. 
( , é 4 


a 





ENGINEERING +- DEVELOPMENT + MANUFACTURING 


919 JESUP-+BLAIR DRIVE °° $ttvé€éR SPRING. MARYLAND 


For further information write Dept. R-1 














Titanium Tubing 


For processing lines carrying fluids of an extremely 
corrosive nature — look to Contour Trentweld 
titanium tubing for reliable service. 

This titanium tubing is completely uniform 
throughout any cross-section. The weld zone is 
free from bulging weld bead because Trent’s ex- 


clusive process performed with the weld area 
at the bottom — forms the molten weld metal into 
the shape of the tubing. 


And, with titanium, you get the unique advan 
tages of a tubing that’s strong as steel but 442 
lighter . . . virtually immune to a broad spectrum 
of corrosive materials . . . entirely free from stress 
corrosion cracking 

So, next time you need a strong, light, extremely 
corrosion-resisting tubing — try Contour Trentweld 
titanium tubing. And remember, it’s made by Trent 

tube mill specialists. 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 


9 





GRAPHITAR is the main shaft seal in 
the PRATT & WHITNEY J57 turbojet engine 


7 


io: 


@ Boeing’s B-52 te 
Intercontinental Bomber, the itt 


arm of our Strategic Air Command, is powered by 
eight twin-spool axial-flow turbojet engines manufactured by the Pratt 
& Whitney Aircraft Division of United Aircraft Corporation, East Hartford, 
Connecticut. These turbojets are in the 10,000 pound thrust class and in engines 
of this caliber, complete dependability is vital. One of the components of the ]57 
is a GRAPHITAR air/oil seal employed on the turbine main shaft which, naturally, is 
turning at high speeds. The GRAPHITAR seal also easily withstands the maximum 
operating pressures developed in the engine. The slots in the face of the seal 
(shown approximately % size) are for pressure balance and cooling. This 
Main Shaft Seal is just one of several GRAPHITAR seals used in the J57 
engine. GRAPHITAR parts can resist such taxing physical conditions 
because they are strong, self-lubricating, and practically inert. 
GRAPHITAR has excellent wearing properties and cannot be 
corroded by most chemicals. Where the application is 
tough, and complete dependability important, 
GRAPHITAR is the engineering material to specify. 


From the Pratt & Whitney Turbo- 
jet Engine to the atomic sub- 
marine Nautilus, from automobile 
pumps to automatic toasters, 
GRAPHITAR is aiding the per- 
formance of literally hundreds 
of highly diverse products. It can 
be formed in relatively compli- 
cated shapes and ground to 
tolerances as close as .0005” for 
seals, bearings, vanes, piston 
liners, and many other parts. 
For complete facts write for our 
mew GRAPHITAR Engineering 
Bulletin No. 20, 





THE UNITED STATES GRAPHITE COMPANY | 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 


10 





design 


with 


austenal 


in mind 


microcast quality control 
starts with the blueprint... 


Quality Control at Austenal begins in the planning stage . 
long before any actual manufacture of parts is undertaken. 


In order to achieve the finest finished product, design 
engineers consult first with Austenal engineers and 
profit from their experience and advice. Thus, you can 
design directly for Microcast and take 

advantage of the special features it makes possible. 


During manufacture, many separate and vital Quality 
Control steps check production —from the initial 
alloy melt to critical examination for dimensional 
accuracy and internal structural soundness. 


Quality Control works hand in hand with advanced 
research to improve and maintain Microcast techniques and 
applications. For this purpose, Austenal maintains 

the industry’s finest, most advanced research facilities. 


Think Austenal when you design. You'll be sure that 
high quality and maximum performance will be 
built right from the beginning into any product you require. 


austenal 


microcas Vv 5 i division 
224 EAST 39th STREET, NEW YORK 16, N. Y, 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 











TDI Telemetering Equipment supplies 
in-flight performance data on the Beech 
XKDB-1 Target Drone. Highly accurate, 
rugged TDI telemetry components are 
ideally suited to the arduous perform- 
ance standards required for target 
drone operations. 


The XKDB-1 is the Navy’s newest all- 
metal drone in the medium performance 


TELEMETERING MISSILE GUIDANCE 
GROUND ELECTRONICS SYSTEMS 


class. Produced by Beech Aircraft Cor- 
poration under contract with BUAER, 
it is now undergoing flight evaluation at 
the Naval Air Missile Test Center’s prov- 
ing grounds at Point Mugu. 


TDI has the answer to your remote in- 
strumentation problems, whether they be 
on land, at sea or in the air. 


For information on TDI remote 
instrumentation equipment, write to 
Department A-6-11 


AIRBORNE ELECTRONICS SYSTEMS 


YNAMICS INC. 
os Raymond Aosen Corporation 


S2ND ANDO WALNUT STREETS, PHILADELPHIA, PENNSYLVANIA 


Western Regional Office: 15016 Ventura Bivd., Sherman Oaks, Los Angeles, California 


Formerly, Raymond Rosen Engineering Products, Inc. 





STRAVOPODER 


Presents the New Approach to 
HYDRAULIC MOTOR Design 


SERIES 


54 F 
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GUN TURRET. ..FA 
_g _ . GENERATOR DRIVE 


AIR CONDITIONER 
COMPRESSOR DRivE 











ROTATION OF 
RADAR SCANNER 





ACTUATION 
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CONTROL supe, Tes 








WATERTOWN wivisios 


THE NEW YORK AIR BRAKE cours (fh) 
STARBUCK AVENUE. ®@ WATERTOWN: N.Y. 


INTERNATIONAL SALES OFFICE, 9O WEST ST NEW YORK 6 N.Y 








High-Altitude and Missile 
INVERTERS 


High-Temperature 
AC GENERATORS 


-_ 


AC Voltage Regulators 
(Magnetic Amplifier Type) 
and 


SYSTEM COMPONENTS 
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Special-Purpose Tubes 
featuring 
HARD GLASS TYPES 





When it comes to special-purpose electron tubes, 
or electrical power equipment of the types shown 
above, you can be sure of getting top quality from 
Bendix Red Bank. That’s because we offer the 
unbeatable combination of skillful design and 
expert engineering plus quality control over every 
step of manufacture. Call on us at any time for 
recommendations. 


Write today for brochure detailing our engineer- 


High-Temperature 
DC GENERATORS 


DC VOLTAGE REGULATORS 
and 
CONTROL PANELS 





ing. production and service facilities. RED BANK 


DIVISION, BENDIX AVIATION CORPORATION, EATON- 


TOWN. NEW JERSEY. 


West Coast Soles and Service: 117 E. Providencia Ave., Burbank, Calif 
Canodian Distributor: Aviation Electric Lid., P.O. Box 6102, Montreal, P.Q 


Export Sales and Service: 
Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


“Bendy” 


AVIATION CORPORATION 


“Td Gon 


DIVISION 














af you've got| fuel valves| on your mind 























now, more 
than ever, 


Hydro-Aire fuel gate valves 
are way ahead. Check these 
features: 





All moving seals are teflon 


Sealed actuator protects the 


rvrerrtcisle 








motor and makes the unit 






explosion proof. 


Simple design means easier 








maintenance, fewer parts. 





Basic design provides for 






thermal reliefs at little addi 
tional cost 






Now in quantity production 
in all standard sizes. Write 
for complete details 








P.S.: We also make hot air 
valves, HY-V/L pumps and 
the “‘Hytrol’’ Anti-Skid Brak- 
ing System. 
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the aviation subsidiary of ~ 










Every Fighter, Every 
Bomber, Every Transport 
is Hydro-Aire Equipped 






PROPELLANT 
TANKAGE 





PROPELLANT 
LINES 


GAS GENERATOR PROPELLANT 
TURBO-PUMPS 


PROPELLANT 
VALVES 


COMBUSTION 
CHAMBER 


EXIT NOZZLE 
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Typical Missile Installation 
of Liquid Propellant Turborocket Engine 
Rocket engine designs are governed by the requirements of their in- 
stallation and function. RMI has had extensive experience in the devel- 
opment of pressurized liquid propellant engines, multichamber engines, 
voriable thrust liquid propellant engines with a wide range of power 
oviputs. RMI has also been extensively engaged in advanced research 
on the design and development of improved solid propellant rockets. 


Piloted Aircraft Powerplants 
Primary and auxiliary rocket powerplants developed and 
produced by RMI for installation in piloted aircraft provide 
additional speed and altitude capabilities, increasing the 


operational performance of aircraft. 


Missile Engine and Power Systems 
RMI's long experience in advanced research and development 
of liquid and solid propellants is being applied to the design 
of missile boosters, sustainers, flight controls, and other power 


components for missile systems. 





F i Progress im 
t Power Systems 


The founding in 1941 of Reaction Motors, Inc., America’s first rocket 
engine company, marked the beginning of industrial activity in the rocket 
field. Since that time RMI has gone on to make many significant contri- 
butions to the rocket industry. 


Unparalleled practical experience has been obtained by RMI through the 
application of liquid propellant rocket engines as the primary or perma- 
nently installed auxiliary power source for piloted aircraft, providing 
an unequalled technical foundation for current projects in this field. 
Continuous advancement and important technological breakthroughs at 
RMI are contributing to the development of superior power sources and 
component systems to meet the challenge of tomorrow’s unprecedented 
requirements for piloted aircraft, missiles and satellites. RMI’s exten- 
sive program of physical, chemical, and engineering research assures 
continued technical leadership in the field of rocket propulsion. 
Currently, RMI is engaged in the development and production of complete 
rocket propulsion systems for major military requirements. Important 
supporting programs are also in progress concerning advanced liquid 
and solid propellant chemistry, combustion research, and the develop- 
ment of improved rocket system components. 


REACTION MOTORS, INC. 


A MEMBER OF THE OMAR TEAM 


DENVILLE, NEW JERSEY 





elicopter Power Assist Other Applications 
Rocket-on-Rotor (ROR) provides safe, dependable auxiliary Applications of rocket propulsive principles to aircraft cate- 
power for helicopters, increasing take off payload capabilities, pults, launching mechanisms and ground support equipment 
raising hovering ceilings and increasing power-off glide range. have been successfully developed and proven to provide more 
effective and consistently reliable operation. 


Creative and rewarding opportunities exist for all types of technical specialists in the research, development 
and production of rocket power devices. Send complete resume and salary requirements to personnel manager. 





4” FUEL SHUTOFF VALVE 
HIGH TEMPERATURE 


designed 
tested 
and built 


to meet another difficult fueling problem 


Here is another example of SCHULZ pre- 
cise engineering and manufacturing abil- 
ity. This valve is a four inch, line mounted 
fuel shutoff unit which incorporates two 
separate methods of closure. One method 
enables a remotely mounted fuel operated 
pilot valve, which is connected to the shut- 
off unit by a % O.D. servo line, to close the 
shutoff unit when a rising tank fuel level 
actuates the pilot valve. 

The second method of closure is accom- 


plished by incorporation of a solenoid Ss Cc va U iL y 4 


which when energized causes the valve to 

close. The valve will function over a tem- TOOL AND MFG. CO. 
perature range from —65°F to 290°F. 425 SOUTH PINE STREET 
Note pressure drop characteristics. SAN GABRIEL, CALIFORNIA 


— * ve weeo 


4 6810 x» 100 200 300 S00 (1000 
OW - GPm 


Eastern Representative —East Coast Engineering Soles and Service, 1405 Northern Bivd., Roslyn, New York 
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Weight-saving magnesium sheet (white areas) is used for leading edges, empennage, wheel doors and many other parts of F8U-1 Crusader. 


25% of external skin 
on record-breaking F8U-1 made with magnesium 


In Chance Vought’s F8U-1 Crusader, fastest U.S. fighter by 
official record, many precious pounds are saved by using 
magnesium. Designers called for a total of 166 magnesium 
external skin parts—25% of the wing and fuselage surface 
area. 275 magnesium sand castings ranging in weight from 


a few ounces to thirteen lbs. were used inside the skin. 


Weighing one fourth as much as steel and only two thirds 
as much as aluminum, magnesium gives you the best com- 
bination of strength and rigidity per pound. Its stiffness-to- 


weight ratio is the highest of any structural metal. 


you can 


Magnesium permits clean, simplified designs—eliminates 
many stringers and detail parts. A selection of finishes pro- 
vides remarkable protection against corrosion. Machina- 
bility is excellent, too. Fabrication, fitting and joining prob- 


lems are always at a minimum. 


Magnesium can help you make better designs for fuselage, 
wings and interior parts. Sheet, extrusions, and castings 
can be readily produced to meet your requirements. Call 
your lotal Dow sales office, or write to THE DOW CHEMICAL 
COMPANY, Midland, Michigan, Department MA363G. 


depend on DOW MAGNESIUM 





EDITORIAL 





The Prospect Ahead 


Last week’s national election produced no change in 
the political forces battling over federal aviation policy, 
but a number of new issues will face the now familiar 
combination of a Republican executive branch of the 
government and a Democratic-controlled Congress 
‘These new issues have been spawned by the explosive 
political situation in the Middle East and Europe and 
the fantastic speed and scope of aerial weapon tech 
nology. 

(he prophets of peace and universal disarmament—it 
hardly seems possible that the summit conference at 
Geneva was only 18 months ago—have been badly jolted 
by bomb blasts in Egypt and tank battles in Budapest 
‘These echoes, underscored by the blunt Russian note to 
Britain and France with its threat of atomic missilc 
attack, 
weapons of atomic airpower are still an indispensible 
threat of 


atomic missile attack in the Russian note to Britain and 


make it clear that significant superiority in the 
ingredient of effective foreign policy lhe 


France is the first appearance of the inevitable Soviet 
use of their growing aerial deliver capability for atomic 


and hydrogen weapons for political blackmail 


Current Strategy Obsolete 


The contrast between the painfully slow aerial and 
amphibious attack mounted by the Anglo-French forces 
against Suez from Cyprus and the swift destructive capa 
bility of an offensive by hypersonic missiles tipped with 
atomic or hydrogen warheads is all too obvious. ‘The 
issue Of U.S. aerial weapon superiority and the relation 
of our progress in this field to that of the Soviet Union 
will be a burning issue not only domestically but also 
among our friends and enemies around the world 

Within the Pentagon, the galloping technology of 
new weapon system development has—as we have often 
emphasized—made current military organizations, tactics 
and strategy obsolete The process of reorganizing ou 
military forces to cope with the full effectiveness of 
modern weapon technology will be a painful and bitter 
battle against entrenched tradition and atrophied imag 
ination that will inevitably spill out of the Pentagon’s 
concrete corridors into the White House and the Con 
PTCSS 

\ rise in the Fiscal 1958 defense budget is alread\ 
conceded to be inevitable. Defense Secretary Charles 
k:. Wilson, slated for replacement in the second term 
cabinet of President Eisenhower, estimates a + to 6% 


increase is already necessary, but pressure of foreign crises 
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reflected in Congress may boost this bill even higher 
The aircraft industry will get more defense dollars in 
Fiscal 1958 regardless of the result of this military policy 
debate 


tion rates 


Industry has shifted into high produ 
on such key weapon systems as the Convair F-102, an 
all-weather interceptor, the Boeing B-52 strategic bomber, 
the Lockheed F-104 supersonic day fighter 


Higher delivery rates will be reflected in higher gross 


ind others 


sales on down the line from prime contractors through 
the tier of subcontractors, components manufacturers 
Margin of profit to be 


aircraft industrv’s military business will continue to be 


and suppliers illowed for the 


a bone of contention between the Pentagon, Congress 


and the industry 
Increased Soviet use of military force and aerial weapon 


superiority both as a threat and actuality, will place 
clerated and ex 


With 


out a research and development program keyed to achiev 


heavier emphasis on the need for an a 


panded U.S. research and development program 


ing major scientific breakthroughs in minimum time and 


recognizable qualitative superionty in 


maintaming a 
atomic airpower, it will be difficult for any nation to push 
an effective foreign policy in the international jungle 


that looms ahead 


Traffic Control 


In civil aviation, the vast economic, technical and 


political problems of building a modern air trafh« control 


svstem that will safely handle the enormously increased 


demands of air transport and air defense wil 


During the final 


be the 
major issue for the foreseeable future 
vear of the first Eisenhower Administration, a good start 
was made on this problem, both at the operational and 
long-range planning levels. ‘There should be no reason 
for not continuing to push this program as hard as pos 
sible. Airport modernization and economic health of the 
air transport system will continue to be issues 

Ihe events of the past few weeks that saw the peaceful 
facade of the world broken by resort to naked force 
should emphasize again, if any such emphasis should 
be needed, the absolute necessity for a sound research, 
development, production and operations program for 
In the kind of a world 


we face today, a nation without superior airpower will 


both military and civil aviation 


not last long enough to contemplate or use the other 
elements of its national strength and character 
—Robert Hotz 
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OK, OK, I'll get the Fafnir man’s ideas 











The AW-AK Series Ball 
Beoring is made of stain- 
less steel throughout and 


is equipped with a 
type of retainer 
seal of silicone rub 


ber. * 


Tackling unusual problems in the appli- 
cation of bearings to aircraft is not unusual 
for Fafnir Bearing Specialists. That’s why 
Fafnir has such a long list of “firsts” in 
aircraft bearing developments. A recent 
example is the new AW-AK Series of con- 
trol bearings for supersonic aircraft. These 
bearings are specifically designed to meet 
new standards of low torque, minimum 
back lash, and maximum heat resistance. 
For complete details write The Fafnir 
Bearing Company, New Britain, Conn. 


FAFNIR 


AIRCRAFT BEARINGS 


FIRST ... at the turning points 
in aircraft design 


Ig = = 
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WHO'S WHERE 





In the Front Office 


Lord Kindersley will become chairman 
R Rovee Li l, Derby, England 
nt retirement of Lord Hives in Jam 

J. D. Pearson and Whitney Straight 
deput hairmen; Mr. Pearson 
Lord Hiv is chief executi 
ind ontinue as ma 
ming director of the Aero Engine Division 
I. Lloyd Kelly, board chairman, LaSall 
| Co., Chicago, Ill. Thomas A. Kelly 
ds Mr. Kelly as president and chief 
operating officer 
M. J. Van Der Ploeg, deputy president 
and head of trafic and sales directorat 

KLM Royal Dutch Airlines. Mr. Van Der 

Ploeg su ds Felix von Balluseck who will 

D 31, but ontinuc nan ad r\ 
capacity tor a vear 

Donald C. Erdman, assistant to the pres 

dent, Sperry Products, Inc., Danbury, Cont 

Mr. Erdman formerly was president and 

chief engineer of Electro Circuits, Inc 

Robert Logie, execut vice president 
and director, Firth Sterling Pitts 

b rgh Pa 

John M. Dolan, | 
manager, Field Sales Division, Giddings & 

Lew Machine Tool (¢ Fond du La 

\V\ 


; 


| 


president-general 


R. G. Ervin, Jr., 


pre sident-man gc! 


Hawk Helicopters, Fort Worth, Tex 
Edward M. Boykin, vice president-field 


ons; C. Harper Brubaker, vice p1 

nil ind programming; Clarence 

president-flight operations 

and Roy Wendahl, vice president-man 

age! | mn, Ari perations Hughes 
Aircraft Co., Culver City, Calif 


Honors and Elections 


William J. O’Brien and Harvey F 
Schwarz of Decca Company Ltd. received 
the Institute of Navigation’s Gold Medal for 

56 for their work in originating and de 

ng the Decca Navigator system 


Changes 
Kirke W. Marsh, g 


(for a major guided missile project), Pacifi 
Division, Bendix Aviation Corp., North 
Hollywood, Calif 

J. Ralph Holmes, technical assistant to 
the general manager, Harrison Radiator Di 
vision, General Motors Corp., Lockport 
N. Y. Lawrence A. Zwicker succeeds Mir 
Holmes as chief engineer 

A. C. Northrop, New England regional 
manager (Boston, Mass.), United Air Lines 

Robert C. Downing, manager-flight train 
ing; Fred L. Austin, manager-flying per 
sonnel; and Max Parkison, superintendent 
flight training, Trans World Airlines, Inc 
Mr. Downing succeeds Bertrand M. Cooper, 
new supervisor-flying, Lufthansa German 
airlines. R. Parkison succeeds Gail A. 
Storck, new serving on TWA’s recently 
organized yet planning committee 

Eugene D. Stafford, chief-flight opera 
tions, Goodyear Aircraft Corp.’s Litchfield 
Park, Ariz., Plant 


ral project manager 
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INDUSTRY OBSERVER 


> Commercial version of the Pratt & Whitney 
employ concentric fuel manifolds instead of the 
used on tl Vhis will prevent coking b 

fold flow 0] the secondat One in icle s« ondar\ 
ersions does not come into play until 2,000-lb 


ie engine 


required 


> USAF and airframe manufacturers are working with Fairchild and General 
Electric to provide interchangeability of Fairchild J83 and GE J85 engines 
for missile and jet-trainer applications. Another projected use of these 
engines is in executive aircraft. Fairchild’s J83 is expected to be running on 
a test stand before the end of the year. Later models are expected to have 
thrust-weight ratios of better than eight to one. GE’s J85 is already run- 
ning on a test stand. 


> Kighty senior Army aviator ive been summoned to the Pi 
ill parts of the world for a three-day conference ‘Tuesday, W 
Thursday. Called by Maj. Gen. Hamilton H. Howze, chief 
tion, the meeting is designed to bring the personnel up-t 


plans and to discuss future program 


> Lear Aircraft’s Engineering Division, Santa Monica, Calif., is reportedly 
interested in developing a Napier Eland turboprop power package for use 
by Convair-Liner operators. A Convair 340 powered by the Napier Eland 
already is flying in England (AW Oct. 1, p. 42). 

P Third aircraft production agreement being negotiated betw 
ind Japan calls for 120 F-86Fs and 30 T-33s for the peri 
June 1959. This will bring the total of Japanes issembled 
fighters and trainers to 300 F-S6Fs and 210 T-33s Japan's Air 
Forces hopes to reach an agreement by the end of the ve 

of a Centurv series fighter to follow the Sabre. Preparation 


if such an aircraft in Japan are expected to take 30 months 


+ 
t 
5 


P Piasecki Aircraft Corp. is considering the purchase of the Bellanca Air- 
craft plant in New Castle, Del. 


P Roval Aircraft Corp., Milwaukee, Wis., has a backlog of four orders fo 
its new, supercharged version of the Gull twin-engine umphibian 
Roval Gull Super 200 is priced at $89,925 flvaway at the factory. Deliver 
schedule of two per month planned after Januar 


>» XC-6 and XC-7, two new light fighters developed by Spain’s Hispano- 
Aviacion S. A. and Construcciones Aeronauticas $. A. (AW Oct. 8, p. 23) 
will be powered by the Bristol Orpheus turbojet engine. An afterburner will 
be included on later models. Proposed armament for the interceptor version 
of the XC-6 includes two 30 mm. Hispano cannon. The attack version will 
carry four 23 mm. Hispano guns and rockets. 


> Convair is developing a trainer version of the F-106, tandem-seat model 
of the F-102A. The Air Force, which has awarded Convair a contract for 
development of the trainer, feels the wide nose section of the TR-102A 
side-by-side trainer cripples performance to such an extent that it cannot 
double as an operational fighter. Designation of the tandem trainer will 


be F-106B 


P In the past three years, U. S. Army has broken away substantially from 
dependence upon USAF maintenance publications. It now issues more than 
half of its own required handbooks and hopes eventually to eliminate all 
dependence upon the Air Force in this regard. 


> Air Force has awarded a $12 
Republic F-54Fs stationed in Europe. Equipment will be 
Republic Aviation International S. A., Lagano, Switzerland 


million contract for support equipment for 
upphed bi 














The Fairchild C-123 Tech Rep—engi- 
neer, trouble shooter, production ex- 
pert and top flight maintenance man 
—watches over the career of every 
Fairchild airplane assigned to the 
U. S. Air Force. 

His job is to help keep the C-123 fly- 
ing in top operating condition all the 
time ...he squeezes extra flying hours 
out of every week. He has to be able 
to anticipate problems, answer any 
questions about powerplants, propel- 
lers, landing gear, electrical systems 
and dozens of other C-123 compo- 
nents—and be able to repair or main- 
tain any of them. He’s thoroughly 
experienced in how the plane was 


built, how it should fly...and how 
to keep it flying. He works hand in 
hand with Air Force flight engineers, 
crew chiefs and maintenance men 
He’s the Fairchild C-123 maintenance 
and flight expert...his presence at 
bases all over the world gives the 
United States Air Force the greatest 
possible utility from Fairchild-built 
aircraft in squadron service. 


fad 
FAIRCHILD 


AIRCRAFT DIVISION © WAGERSTOWN 10, MARYLAND 


A Division of Fairchild Engine and Airplane Corpore n 


+++ WHERE THE FUTURE 18 MEASURED IF LIGHT-YEARS! 
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‘Outside Security Realm’ 


Cen if speeches prepared by t 
ficials—both military—wil 
before the House Government Informa 

this week 

mplain that Robert ‘Tripp Ross, 

Defense for Legislative Publi 

nishandling their review of 
tarv Thomas S. Gates, J1 
m appointees, but Gates—like 
ind USAF Secretary Donald 
ind that Ross’ office wiclds a heavy bluc 
29, p. 25) 


morandum 


yp Army, Navi 


civilian and 


Assistant 
\ffairs 


he > Is 


ind 
II spec 
Both men 
Army Sc 


; } 
UCKCT 


vhich P 
small degree of his 
that of the chang« 
peeches “appeared to be 
ind did not 
itive Defens« 
» whether to 
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Ross’ offic 
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wi 


vnell ap 


ih ntagon 
Gate 
Ros 
outside 
ippear to me to 
Department 
th 


mngelr 
some 


l 
take m 


end 


nergy ( 


1dvViCe opr 


has requested 


omim 
ind Adm Radford 
that 1] 


ll comment 
the 


in form of sugg 
ind he 


such.” 
Ml 
involving 


clearly desig 
Rep 
of other 
ind information poli 

to Defense Secre 


services) resecar;%e 


mittes headed b SS 


nto a number 
nt 


Sucs 
SCCTCC' 
mmendations mad 
Wilson last re h 
nt perts on whether and how informa 
hould be declassified 


summer by 
exper 


Lhe ynmen 


rec 


peen mm ide public 


F-84s in Egypt 


\lthough apparently unknown to Pentagon 
sing American-built aircraft in 
Ihe French air force had 
’-S4 Thunderstreaks th 
ing the | 


nterceptor, 


off 


cials, 


the 


nou 
three 
Sucz 


I’'rench 


ill 

S4s was that the 
not a fighter-bomber, and 
) permit sufhcient time over targets 

© were reported using RF-84 Thunder 
British pilots were flying 
s and Canberra bombers, also committed 


to NATO missions 


‘Cold Atoms’ 


USAF’s Office of Scientific Research will com 
ment from leading nuclear physicists on a “cold atom” 
ry which, if correct, might lead to 

| ce flight at velocities faster 


us 


} 
li 


Mbnalssance 


| 
SCUR 


super-energy 


than that of 


of Scientific Research has not 
ory experimentally 
omment from 


vet agreed 
but it has had cnough 
contacted thus far 

it further examination of the idea is warranted. 
theory challenges two scientific concepts—first that 
ibsolute zero, and, second, that the velocity 


scientists 





Washington Roundup 





(186.300 
of the 
chairman of 
State College, 


of light 
Author 

forme! 
mont 
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If the 
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enough, Dr 
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miles per se 
theor Dr. Ro 
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int nd di 


Flight Scholarsh 


ips? 


‘The Airman’ 


next April 1 
ck ‘ 


, 
Beginning 
journal 


new scrvice 


formed on the mis 


Bloodless Revolution 


The pattern of supplemental 
be in for a change as the 
management of the Air 
dent group headed br 
o. 2 Airling 
carriers ACTA members 


the organization bi simply ippearing in 


' 
result of a st 


( ] 


I'ransport 
cock 
Overseas 
ind other 
office and announcing thev were taking ove! 
The surprise coup has caused 
of AC TA’s members, 


i necw 


unhappiness mg many 
could result 
organization or joining ACT A’s 
pendent Military Air ‘Transport Assn 

ACTA’s upheaval occurred after a period of quict when 
it appeared that the industry had settled 
cohesive group under the leadership of President 
Rome. Now Rome has with 
AC LT A’s seven directors 

Apparently the split in ACTA has been building up 
behind the scenes for th« of 
I'rans American gave dissidents enough ength to 


take over —Washington staff 


ind it in rorming 
the Ind 


down as a 
i 3 


resigned, along five of 


ind 


SOTHIC 


the 


tine, support 


ty 


stl 
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F-100 ENGAGES nylon net of barrier, flipping cable over main wheels. Cable has grown taut enough to tilt support posts (obscuring 
main wheels). As the airplane draws the cable, pins anchoring it to post are sheared, allowing cable to drag 450 ft. anchor chain. 


Runway Barriers Planned for Bombers 


Impressed by gear’s effectiveness in saving jet 


fighters, USAF plans barriers for B-52, 


By Evert Clark 


Air Force plans to extend the use of 
runway barriers to medium and heavi 
bombers belonging to the Strategic Air 
Command. 

It also is developing a stfonger bat 
rier for larger, faster fighter aircraft 

hich present barriers cannot arrest 


B-47. 


Development of barriers for larger 
ircraft is an outgrowth of the 
ful use of 300 chain-type barriers at Ait 
lorce bases throughout the world. The 
\ir Research and Development Com 
estimated la t weck that the 
barriers USAF $78 million in a 
13-month period ending Aug. | 


Van Zclm Associate c., of 


suCCCSS 


mand 


saved 


Balti 





WEIGHT of anchor chain, caused by dragging cable, stops the F-100. Testing was con 


ducted by Air Research and Development Command at Wright Air Development Center. 


26 


more, Md., has a contract for 
prototype manufacture and testing of 
the bomber barriers. Testing will be 
arricd out by USAF at Edwards AFB 
under contractor supervision 
date for completion ot testing 


cember of 1957 


Mid-1957 Test 


All-American Engineering ( 
Wilmington, Del., deve 
stem for heavy fig 

Vhis 
mid-195 

Both developments are being super- 
ised by the ¢ itapulting ind Arresting 
Section of the Equipment Laboratory 
it Wright Air Development ( 
Section chicf is ¢ ipt John | 
who helped develop the first 
barrier at a Far East Air Forces engi 
neering depot after short runways in 
Korea and Japan caused an excessive 
number of crashes 

(he bomber barricr svstem will use 
linear friction tvpe bi ike A cable will 
drag a brake along a 1,000-ft. braking 
surface which parallels the runway. The 
urface probably will be similar to that 
wuto and aircraft whecl brake 


I ping 


svstcem 


entcr. 
Snow, 
runwav 


used in 
linings 


Braking Force 

Braking force of the bomber svstem i 
expected to be 113,000 Ib. Peak brak- 
ing force for the chain barrier is. around 
10,000 Ib., and that cannot be sus- 
tained 
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rricr is activated 
the landing air 
n barrier stretched 
the end of 


nning vcr 


ward, tw 
tw posts irc 
ible to drag 
hain he 


+] 
1} 


barriers have 
I-SOs, I’-S4s, 
nd b-100s with 


with tanks 


Why Failures Occur 
\ ARDC ti 


too slow 


minor dam 


rT Was du 
lation prob 
of the total, misses were 


CX » determine 


Barrier Costs 
ARDC esti | that repair costs to 
200 each (S600 
parts), or a total 
with the $82 
cost to replace 
incorporating minor 
nee the first one, are im 
t of $10,000 each ane 
aid for themselves within 15 davs, 
ARDC estimated 
Until recently chain barriers were 
manufactured by the Acme Precision 
Products Co. of Dayton, Ohio. Ad 
vertisements for a new production con 
tract produced two bidders, Acme and 
the Snow Manufacturing Co., of West 
wood, N. J., a division of the Ferdinand 
J. Snow Machine Tools Co 
Mr. Snow is a brother of Capt. Snow, 
who helped to develop the runway bar 
ricer system 
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ARDC Establishes New Agency 


‘To Counsel Small Businesses 


W ashington—A 
h and D« 


= 


ARDC | 
New ¥ 
ARDC hop 


? 
( 


ARDC 








Boeing Takes Option 
For Bomarc Plant 


Seattle, Wash.—Boeing Aircraft Co. 
has taken an option to buy the Ford 
Motor Co. plant at Richmond, Calif 
as a possible site for manufacture of 
the Bomarc long-range ground-to-air in 
terceptor missile 

William M. Allen, Boeing president, 
said the option was purchased after in 
vestigation of a number of possible sites 
for a missile facility 

Allen said, however, no decision has 
been made whether to purchase the 
Richmond plant 

Boeing is developing Bomarc for the 
Air Force. 








No ‘Paper Program’ 
l 


small busing 
is universalh 
small firms are not 
ti 


domes cconolm 


their 





BELL XH-40 helicopter powered by Lycoming T53 engine has begun flight tests at Ft. Worth, 


Tex. (see page 30). 


HILLER YH-32 ram jet helicopters are lined up at Hiller plant, Palo Alto, Calif., for delivery to Army at Ft. Rucker, Ala. The two 


powerplants of two-place, two-blade single main rotor helicopter develop 40-lb.-thrust each, weigh 12 Ib. each. Air frame is welded 
tube with fibreglas cloth tail boom structure, fiberglas enclosure and 


fairing, and plexiglas forward windshield. 
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SIKORSKY HR2S-1W radar helicopter carries AN/APS-20E search radar in bulbous chin, will detect low-flying enemy aircraft. 





Helicopters: 
Two Start Tests, owe gin 
Latest HR2S 


LATEST modification to the twin-engine, five 
bladed Sikorsky HR2S helicopter makes it an 
early-warning radar platform for Navy. In 
tended to detect low-flving enemy aircraft, the 
helicopter could be carried on an_ escort 


carrier or other ship and sent up to extend 





the normal radar coverage of shipboard units. 

HR2S has changed considerably since pro 
totvpe first flew (center Design changes 
include dual wheels on all landing gear legs 

MARINES : dual engine exhausts, large air-cooling grilles 
on nacelles, redesigned rotor pylon, redesigned 
tail boom with relocated hinge line, relocated 
and redesigned horizontal tail, now all 
movable. 

Dorsal fin and roll in rotor difterential 
fairing (compare top and bottom photos 
were necessary because of increase in size of 

rotor diameter from 68 to 72 ft. and are not 


exclusively a radar helicopter modification. 





Air Force Plans Budget Increase 


For Contract Technical Services 


Washington—USAF’s budget _ esti- 
mate for Contract ‘Technical Services in 
Fiscal 1958 will run in excess of $111 
million. 

The figure, up about 24% from the 
$90 million spent in Fiscal 1957, reflects 
the Air Force’s continued shortage of 
skilled personnel to keep modern, com 
plex weapon systems in combat readi- 
ness 

Fast incorporation of new aircraft— 
such as the Century-series fighters and 
the B-52 intercontinental bomber—their 
electronic equipment and the low re- 
enlistment rate of Air Force technicians 
have combined with USAF’s growing 
size to create new opportunities for in 
dustry experts. 

With the advent of more complex 
weapons, including guided missiles, and 
the expansion of aircraft control and 
warning facilities, the trend can be ex- 
pected to continue. 

Now almost nine years old, the Con- 
tract ‘Technical Services program was 
shaken down last Mav with the issu- 
ance of Air Force Regulation 66-18 
World-wide supervision of the pro- 
gram was turned over to the Directorate 
of Maintenance Engineering, Head- 
quarters, USAF. 


What Contractor Provides 


Cost of the service from Fiscal 1950 
through 1957 has climbed from $6 
million to $90 million. The eight-year 
total is equivalent to the cost of 492 
F-100 aircraft at $750,000 each, or 
150 B-47 medium jet bombers at 
$?2.450.000 each. 

Currently, the Air Force has 156 con 
tractors working on the program, with 
representatives scattered all over the 
world. One of the major maintenance 
projects of CTS is the Aircraft Control 
and Warning sites of the Air Defens« 
Command. The work is divided be 
tween Philco and the Radio Corpora- 
tion of America. 

[he contractor provides five men at 
each site, manned under normal cir 
cumstances by 30 to 110 Air Force per- 
sonnel 

In addition to a site engineer, the 
company provides radar, communica 
tions and diesel experts to work side-by 
side with USAF technicians. 

Under the CTS program, the con 
tractor does not confine his interest to 
products of his own company. He is 
hired to help the Air Force keep the 
system in operation, regardless of who 
made the components 

At the present time, this procedure 
does not apply to weapon systems, but 
USAF believes the evolution of CTS 
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eventually will lead to a program pass- 
ing responsibility in this field to the 
prime contractor, under a special CTS 
contract. Until then, weapon system 
teams will be provided for aircrew in 
doctrination by the component makers. 


Types of Personnel 


Here it is important to draw USAF’s 
distinction between the types of person- 
ne] provided under the CTS program: 

e Technical representative is an em- 
ploye representing a manufacturer of 
USAF equipment. He is under contract 
to the manufacturers but assigned to 
USAF for duty. 

¢ Contract technician is an employe 
representing a commercial firm (such as 
Philco or RCA) under contract to the 
concern but assigned to USAF for duty. 
e Field service representative is an agent 
of a manufacturer or commercial con- 
cern who provides company administra- 
tion to, or product liaison with, the 
customer or user of the company’s prod- 
uct 

USAF spokesmen also emphasize that 
the CTS program should not be con 
fused with contract maintenance, which 
provides 1 complete package based upon 
a work specification 

his is applied normally in the IRAN 
program and does not involve technical 
work performed by USAF’ personnel 

Effective at the beginning of Fiscal 
1957, the Air Force put all contract 
technical services under a separate serv 
ice contract. Previously, the services 
were provided by the manufacturers un 
der terms of their production contract, 
which included a fee for the service 


figured as overhead or a percentage ot 
the cost. 

The shift away from this plan actually 
began in 1950 when the USAF started 
its post World War II influx of new 
equipment and found its skill levels 
spread thin. 

In the vears since, the need for Con 
tract Technical Service has grown stead 
ily as more new and complex equipment 
has been introduced and the rate of 
turnover of military maintenance pel 
sonnel has lowered USAF’s skill level. 

Under the terms of AFR 66-18, each 
major command must have a central 
office to control the CTS program. The 
command must budget and_ provide 
funds for all of the service required on 
its equipment. 

The amount of detail required from 
each command in submitting its CTS 
requirements has been substantially in- 
creased. This forces a careful survey to 
justify the requirements and_ provides 
both the command and _ headquarters 
with statistics on what is needed. 


Army Orders Six 
YH-40 Helicopters 

Fort Worth, Texas—U. S. Army has 
ordered six YH-40_ turbine-powered 
helicopters from Bell Aircraft Corp. for 
field service testing. Several additional 
test programs will be started when the 
tircraft are delivered 

I'he new order is in addition to three 
experimental XH-40 models, the first 
of which has made its initial flight 
(AW Nov 5. P- 23 

Production versions of the new heli 
copter will be used by the Army for 
evacuation and utility missions he 
aircraft will have a cruising speed of 
100 knots and carry a payload of about 
1,000 Ib. The YH-40 is powered by 


a Lycoming T53 engine. 


Australians Critical of Woomera 


Melbourne — Australian government 
officials have admitted privately that the 
results attained with missiles at the 
Woomera Missile testing range have 
not justified large research expense 

Australia is a partner in British re- 
search work on missiles, and has spent 
is its contribution more than $100 mil 
lion, a large sum considering the popu- 
lation of Australia is 9.5 million. As a re 
sult discontent is rising in Australia, 
and pressure is developing to force the 
government to revise its agreement with 
the British Ministry of Supply 

Australian military experts are won 
dering whether Australia ought not to 
associate itself with the U.S. missile 
program, which Australians consider in 
! more advanced stage in its practical 
preparedness than British work 


Unusual secrecy is being maintained 


it Woomera, some Australians main 
tain, only to hide the fact that no real 
achievements are being made. According 
to well-informed sources, the trouble 
is the same as that experienced with 
British aircraft manufacture. A numbcr 
of apparently brilliant ideas wer 
brought to a stage where extremelh 
costly testing is proving most of them 
to be impractical. ‘The long distan 
between Woomera and England in 
creases the cost of the venture as every 
thing has to be transported cach way. A 
fiect of aircraft is being used for this 
purpose. 

It is understood that the degree of 
cooperation between the various British 
aviation manufacturers as well as cle 
tronic cquipment manufacturers and 
others established at Woomera is highly 
unsatisfactory. 
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Rocket Assist 


for Blackburn Beverley 


Jettisonable rack of five Scarab rockets (left) mounted on each side of Blackburn Beverley provide total additional thrust of 35,000 Ib. Each 


rocket achieves a momentary peak thrust of 6,000 Ib. and then continues at 3,500 Ib. for full takeoff. Firing time is six seconds 


At maxi 


mum all-up weight of 135,000 Ib., including 44,000 Ib. payload, Beverley with rockets can take off or land on a 400 yd. grass or dirt 


strip. 


Initial trials included use of two and six-rocket installations. 


Nine-Month Aircraft Earnings 
Reports Generally Show Rises 


New 
and 
of 1956 
SOTTiC 
tink 


reported iles had 


industry sales 


months 


York—Aircraft 
hirst nine 
moved generally upward, with 


carnings for the 


individual companies setting all 

highs. Some companies, howeve1 

increased, but carn 

mgs had fallen 
Curtiss-Wright Corp reported a net 

profit of l 

ninc-month 


nearly $31 million for the 


period in 


increase’ of 
$7 million from 1955. The re 


l in Curtiss-Wright 


port iused a spurt 

stock 
Consolidated net sales of 

Dynamics Corp. for the 


were higher than all of 


General 
nine months 
1955, and sales 
and carnings were higher than anv com 
parable period in the corporation his 
tory. Lockheed Aircraft Corp. backlog 
billion, 34 higher than 


ind carnings were 


rose to $1.5 
a vear ago, but sales 
down 
Borg-Warner’s earnings were down 
from last vear, $21,765,742 compared 
$26,076,149 in 1955, but this 
laid to the effect of the steel 
difhcult price situation” in 
appliances, automobile cutbacks, re 
duced home building and a lag in the 
farm equipment industry The 
pany sales of 


strik¢ 


com 

said uircraft equipment 

increased 
Nine-months 

cluded 

@ Lockheed Aircraft Corp. sales of $514 


financial reports in 
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million were 2.2% below last year, and 
earnings of $10 million or $3.83 a share 
than the $13 


$4.73 a share figures reported for the 


were lower million and 


same 1955 period. Development cost 
for the Electra 
lowered earnings 
e General Dynamics. Sales totaled $69] 
million, compared with $506 million 
tor the same period last year. Net in 
come of $2] $4.13 a 


non-recurring pront 


transport caused the 


million or share 


included a of $2 
million from the sale of the Stromberg 
Carlson Broadcasting Corp. Net last 
vear was $13 million or $2.69 a share 
e Curtiss-Wright Corp. announced net 
prot of $30,912,561 compared with 
$24,012,833 for the period last 
year. The company said unfilled orders 
of Curtiss-Wright and 
totaled approximately $7 
of Sept 30 

e Borg-Warner Corp. reported 
ings of $21,765,742 or $2.47 a share 
compared with $26,076,149 or $3.29 
Nine-month 
B-W’s 


Sa Tic 


subsidiaries 
70 million as 


Carn- 


carn 


York 


per share last vear 
ings for 1956 included 
Division for the first time 
eAvco Manufacturing Corp. an- 
nounced a loss for the nine months of 
$3,499,529 after a $16 million 
taken out of 
would sell its ap 


reserve 
for losses was 
Avco 


pliance 


earnings 
innounced it 
divisions and concentrate on 


work 


def 1s 


e Firth Sterling rep 
above the first nin¢ 
Net income was $5¢ 
SOS UU 


1955’s 


with 
e Associated Spring Corp 
341,599 for the nine months 
ver last year $2,264,884 
¢ Boeing Airplane Co. 
quarterly cash dividend of 


stock 


nine-month 


mnoul 
plus a dividend of 
for the 
Sept 30 were $671,625,06 
of $82,912,000 over the 
Net 
000 as compared with $20 
the first nine 
backlog as of Sept. 30 was $3,231 
e Air Reduction Company, Inc. net in 
of $11,608,688 for the nine 


period 
71, 
333 000 for 
1955. ‘Total 


UUU 


last veatr carmings wel! 22 


months of 


come hirst 


months was higher than the entire rec 
ord-high 1955 net and 29 ibove the 
$8,354,767 net for the sam penod last 
vear. Sales at the three quartet 
were $123,780,975 compared with nine 
month sales of $109,534,996 in 1955 
Quarterly dividend was $.50 per shar 

e Chance Vought Aircraft Inc. had a 
net income of $1,994,838 on sales of 
$77,147,535 for the first ninc 
Backlog is $489,400,000 

e General Controls Co. reported nine 
months sales of $20,014,641 as com 
pared with $19,249,458 for the same 
period last year. Net income was $l, 
011,472, down from last vear’s $1,156, 
664 company officials expect 
fourth-quarter income to push the 1956 
total above the all-time high of 1955 

e Kawneer Co., aluminum fabricators, 
had 


earnings which brought net 


Matn 


months 


However 


1 sharp increase in third-quarter 


MCOMC up 
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to $923,895 for the first nine months 
of 1956. Over the same period last year, 
carnings were $1,482,396 
¢ Bell Aircraft Corp. reported a slight 
increase in sales and a slight decrease 
in net income for the nine-month pe 
riod. Sales were $156,197,799 compared 
with $154,502,403 for the same period 
in 1955. Net income was $4,489,053 
with income in the same period last 
vear amounting to $4,547,756. Per 
share earnings for the first nine months 
of 1956 were $1.73 compared to $1.75 
per share earnings for the three quar 
ters of 1955. Backlog of unfilled orders 
at Sept. 29 was $175,000,000 compared 
to $241,000,000 for the like period of 
last vear. 

Dividend payments 
@ Ryan Aeronautical Co. declared a 
quarterly dividend of 10 cents per share 
plus an extra dividend of 10 cents per 
share on common capital stock. 
@ Fairchild Camera and _ Instrument 
Corp. 25 cents per share cash dividend 
pavable Nov. 22 to stockholders of 
record Nov. Il. 
© Beech Aircraft Corp. 30 cents payable 


Fouga Magister Trainer in 
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Oct. 26 to stockholders of record Oct. 
16 

e Servomechanisms Inc. 10 cents pay 
able Nov. 15 to stockholders of record 
Nov. lI. 

e Aeroquip Corp. a 10-cent dividend 
payable Dec. 3 to stockholders of record 
Nov. 15 

e Aro Equipment Corp. 25 cents pay- 
able Oct. 15 to shareholders of record 
Oct. 3 


Processing Begins on 
. al 

Data for Curtis Study 

Washington—Data comprising — the 
largest and most comprehensive survey 
of business, private and agricultural 
aircraft activities vet made is being 
processed for presentation late next 
month to Edward P. Curtis, President 
Eisenhower's special assistant for avia 
tion facilities planning 

The information was collected during 
a 48-hour survey of general aviation fly 
ing made at 900 selected commercial 
and municipal airports throughout the 


eR 


U.S. by approximately 1,000 volunteers. 
About 240,000 questionnaires were dis- 
tributed by the General Aviation Facili 
ties Planning Group, comprising the 
leading organizations representing pri- 
vate, business and agricultural pilots 
and operators. 

More than 100,000 questionnaires 
have been returned and are being tabu 
lated and analyzed by data processing 
machines 

Ihe survey, directed by Booz, Allen 
& Hamilton, a research firm retained 
by GAFPG, is designed to aid Mr. 
Curtis in deciding future facilities re 
quired by gencral aviation. ‘This cate- 
gory comprises all activities not involv- 
ing airlines or the military services. The 
survey covered 15% of the nation’s 
6,000 airports and is expected to pro 
vide the most up-to-date and most accu 
rate information available relating to 
private, business and agricultural fiving. 
Industry and government planners have 
often stated that lack of such data has 
been a serious handicap in determining 
general aviation’s true role in the overall 
industry picture. 


Production 


Fouga CM 170R Magister jet trainers are in production at Air-Fouga factory at Blagnac, France. Of the 325 airplanes of this type to be 
built, 195 are for French air force. Experimental versions, the CM 171 and 172, will be powered by the Turbomeca Gabizo turbojet of 
2,500 Ib. thrust. First experimental prototype will make its maiden flight soon. It is destined for high altitude testing of the engine, which 


has reached 53,600 ft. with afterburner in a Canberra test bed. 
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Douglas B-66B bomber, RB-66B and RB-66C reconnaissance versions, have refueling capabilities built in 
An example of range extension using refueling: B-66 refueled 875 mi. east of Hawaii on a 2,560-mi. flight from Long Beach, Calif., to 
B-66 series aircraft are in 600-700 mph. class, designed to operate up to 45,000 ft. altitude. 


Hawaii 


CAB Blames Stall 
In Executive Crash 
Washington—A 


the fatal 
i PV-] 


stall 
executive 
last 


Acro 


iltitude 
in 

Island 
ivil 


low 
ot 
Long 


the ¢ 


crash 
mn 
rv, according to 
s) B yard 
Ihe PV-1 crashed eight minutes 
ff from MacArthur Field 
which a new pilot was 
hecked out for the Swiftlite 
Corp., which owned the ait 
Swiftlite is a subsidiary of ¢ 
Oil Co., and the three pilots in 


itt were emploves of the com 


ui 


taking 


ght in 
h 


ities 


the 
pans 
After takeoff the aircraft was scen 
over Smithtown, Long Island, N. Y., at 
in altitude of 2.500-3.000 ft. Wit 
saw the PV-1 dip down and pull 
icn fall off to the left, make two 
turns of a descending spiral 
ibout of 
All WETEC 


+] 

TCC 
wd crash 
Smithtow 
killed 

Ihe CAB found that the pilot ap 
parently let the ift stall while 
ticing familiarization maneuvers 
that the stall occurred at an alti 
too low to permit recovery 


miles west 
pilots 


three 


n thre« 


LTC! 
pra 

and 
tudk 


™" . Tre 
San Francisco Wins 
Airport Fee Fight 
San Francisco—San Francisco Inter- 
national Airport has won its long fight 
to peg airport use fees high enough to 


meet costs of operating the airfield. 
Nine airlines have agreed to nego 
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Washington—Last week's ng 
few 
military av 


1 Hill 
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sional ciections will bring anges 
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Two notal 


ind mon 


ership on Capit re 

exceptions 

eSen. James Duff (R.-Pa.), a top 
f the lmuinistt 

tion s airpower 

Duff has been an acti 

Armed Services Committec 


Airpower Subcommittee, headed bi 
Sen. Stuart 


1).-Nlo His 
defeat probably “ iken his role in 
the drafting of 

port later this fa 
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Republican ticket for the seat of South 
ern California’s 29th District by Demo 
cratic Judge D. S. Saund, ai 
American-born Hindu. ‘The has 
been held by a Republican, Rep. John 
Phillips, for 14 years. 


seat 


Committee Picture 


This is the picture for congressional 


committee on civil and military avia 
thon next vear 
e Senate Commerce Committee. In 


addition to Magnuson, the four other 
Democrats up for re-election won: A 
S. Mike Monronev (Okla.), chairman of 


the Aviation Subcommittee; Sen 
George Smathers (Fla.), Sen. Sam 
Ervin (N. C.) and Sen. Alan Bible 
Nev.), protege of the late Sen. Pat 
McCarran who co-authored the 1938 
Civil Aeronautics Act The onh 


change on the Democratic side will be 
Sen. Price Daniel election as 
Texas governor leaves a vacancv. 

On the Republican side, Sen. John 
Marshall Butler (Md.) was re-elected, 


whose 


but Sen. Duff's defeat leaves a vacancy. 
e Senate Armed Services Committee. 
The defeat of Duff and Sen. Herman 


Welker (Ida.) leaves two vacancies for 
new members on the Republican side 
On the Democratic side, the only 
member up for re-election—Sen. Ervin, 
1 member of the Svmington Subcom- 
mittee on Airpower—was victorious 
e House Commerce Committee. There 
will be five changes in the leadership 
vear, three of them caused bv 
deaths of Reps. Percv Priest 
Tenn.), William Granahan 
and Carl Hinshaw (R.-Calif 
In iddition, Rep Arthur Klein 
D.-N. Y ind Rep. James Dolliver 
R.-la.) have been replaced 

Rep. Oren Harris (D.-Ark.) will step 
into the chairmanship. Rep. John Bell 
Williams (Miss.) and Rep. Peter Mack 
(11) Other top Democrats on_ the 
Committee, were _ re-elected Rep 
Charles Wolverton (N. J.), ranking Re 
publican member, and three other top 
Republicans, Rep. Joseph O'Hara 
(Minn.), Rep. Robert Hale (Me.), and 
Rep. John Hesclton (Mass.), were re- 
elected. 
e House Armed Services. The entire top 
Democratic leadership was _ re-elected, 
including Rep. Carl. Vinson (Ga.), 
chairman; Rep. Overton Brooks (Ala.), 


next 

the 

(D 
D.-Pa), 


Rep. Paul Kildav (Tex Rep. Carl 
Durham (N. C Rep. L. Mendel 
Rivers (S. C.), Rep. Philip Philbin 
(Mass.) and Rep. Edward Hebert (La.) 


Short’s defeat will make Rep. Leslie 
Arends (Ill.) the top Republican on 
the committee. Rep. W. Sterling Col 
(N. Y.) and Rep. Leon Gavin (Pa 
two other Republican members, wer 
re-clected, but Rep. Lerov Johnson 
(Calif.) was replaced by a Democrat 
from California’s 11th District 
e Appropriations 


The 


Committees. 
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leaders on commercial and = military 
aviation appropriations were all re 
elected. On the House side, this in 
cludes Rep. Clarence Cannon (D.-Mo.), 
Rep. George Mahon (D.-Tex.); Rep 


larry Sheppard (D.-Calif.); Rep. Albert 
Thomas (D.-Tex.); Rep. Prince Preston 
D.-Ga Rep. Daniel Flood D.-Pa.); 
Rep. John Taber (RN. Y Rep 
Richard Wigglesworth (R.-Mass.); Rep 
Errett Scrivner (R.-Kans Rep 
Cliff Clevenger (R.-Ohio 
On the Senate side, Sen 
D.-Ala.), an aggressive 
‘irpower and the only high-ranking Ap 
propmiations Committee member up for 


ind 


Lister Hill 


idvocate of 


re-election, won his hght 

Other kev aviation figures re-elected 
Rep. Emanuel Celler (D 
who heads the Judiciarv Sub 
monopoly 


include 
N. Y.), 
committee investigating 
ispects of air transportation, and Rep 
Melvin Price (D--Ill.), a critic 
of the airpower policies of Secretary of 
Defense Charles Wilson. 


Lockheed to Enter 

T 
Nuclear Research 

Palo Alto, Calif.—Lockheed Missile 
Systems Division will enter the field of 
itomic research. This research will be 
conducted at Stanford Industrial Park 
in a 14,000 sq. ft. building expected to 
be completed next veat 

The nuclear facility will b« ZCI 
power assembly, defined as a reactor 
that does not have cooling equipment 
so that it can only be operated far short 


vor i] 


periods of time. The assembly, which 
will be located in a room about 25 ft 
below ground, will be part of a lab 
ratory where experimental reactor 
components will be assembled for test 
ing under simulated operating condi 
tions 

In addition the zero powcr as 


semblv, the new laboratorv will contain 
it ground level, a_ three-million-volt 
Van de Graaff high-current, horizontal, 





Finland Orders Gnats 


London—Finland has signed a contract 
for Folland Gnat fighters with deliveries 
to begin next year. Order for Bristol 
Orpheus powered Gnat follows $8 mil- 
lion order by India placed in September. 

Order includes spares and spare en 
gines. Bristol Orpheus 2 


which will go into production for Gnat 


announced 


next year has completed its 4,520 Ib. 
thrust type test. Company said that in 
order to gain approval of necessary tem 


perature ratings, the engine was run at 


Orpheus 3 ratings which resulted in 
observed thrust over 5,000 Ib. during 


the whole of running at takeoff rating. 











positive ion accelerator, which will be 
used for research and development cn- 
components and 


gineering of reactor 


systems of components. 


$10.7 Million Program 

Set for Wayne Major 
Detroit—Wavyne County Major Air- 

port has announced a $10,721,225 con 


struction program, including a terminal 
building with hotel accommodations 


Leroy C. Smith, county highway 
engincer and manager of Wavyne 
Countv Major, said construction will 


start next spring and will be completed 
by October of 1958—the approximate 


date of American Airlines shift from 
Willow Run to Wavne Major 
Included in the program is an en 
trance drive to the terminal from the 
Edsel Ford Expressway, but construc 


tion on this turnoff will not start until 


1959 and will take an additional Sl 
million 

Construction will be financed by 
federal, state and county funds plus 
$3.5 million from revenue bonds to be 
issued next vear. The federal govern 
ment will contribute $2,385,614, the 
state of Michigan $1.25 million and 
the county $2,585,614 All but $3, 
320,000 has been committed and this 
sum is expected to come in the 1957 
1958 budgets of federal, state and 
county governments, according to 
Smith 


A total of S12 million has already 


been spent on the airport which is now 


used by Pan American World Airways 
nd a number of non-scheduled airlines 
American Airlines and the KLM Roval 
Dutch Airlines plan to move from Wil 
low Run 

(he terminal building will be four 
tories high 

Persons leaving on an airline will 
enter the building from a ramp which 
takes their automobiles to the front 
door Ticket counters and baggage 
facilities are located just inside the 
front door. Another road, under the 


entrance ramp, will pass by the exit 
door of the terminal Incoming nd 
outgoing trafic will not use the same 
doors 

On the third floor there will be 48 
single rooms with baths for persons 


spending the night at the airport. Con 
ference rooms with facilities for serving 
meals will be located on the third floor 
parking for 3,000 vehicles 
provided and a 600-ft.-long 


ind 


Paved 
will be 
finger’ with spaces for boarding 
leaving six aircraft will be built 

According to Smith the program will 
complete all planned items for aircraft 
landing facilities—but the major runway 
can still be lengthened from the cur 
rent length of 7,892 ft. to 10,000 ft 
if new jet airliners require it 
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in apt phrase over 150 years ago... equally apt today. The need 


» be ever watchful, ever prepared, has not diminished with the years 


Eternal vigilance will always be the price of liberty. 


At Rheem, as prime contractor to the United States Government 

ind sub-contractor to other industry leaders, we are proud to take part 
in maintaining this vigil. Our integrated Government Products 
facilities are presently in quality production on air frames, missile ; 


jet engine components, airborne ordnance, electronics 


ind ordnance material 


m personnel and facilities are geared to precision research, 
ngineering and production, and our quality control has achieved an 


ble record of low unit cost and on-time completion schedules 


«ll 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company * GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. * SAN PABLO, CALIF. * WASHINGTON, D.C. + PHILADELPHIA, PA. « BI 





DESIGN 
PROCUREMENT 
CONSTRUCTION 


OPERATION 


“A TrOMIcC 


En zERGaY 
EFACILAITITE Ss 


ai for power generation 


A for research 


THE RALPH M. PARSONS COMPANY | 22.00: 
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Hamilton Standard Dyivision — of 
\ircraft Corp. received CAA 

i new hollow extruded alu 

bladc It will be used 

tras and 1649A Con 

blade has a svntheti 

support and is nickel 


tance to erosion 


Nucleus of Navy's first 1,000 mph 
hghter squadron is training to 
Chance Vought FSU-1 Cru 
lo date, 15 Navy jet pilots have 


ted a familiarization course on 
kpit, fuel svstem, and 


ha been briefed by com 
pilots on takeoff, flving and 


J 


eT A eor mo 


technigu 
Brazilian air force will receive 14 
1 P2V-5 Neptunes br special 
! th the U.S lo be used 
iing and coastal patrol 

part of a new plan 

f the Brazilian au 


NATO’s latest all-weather jet inter 
yt North American F-S6s assem 
| iriving im increasing 
st French ‘Tactical 

Lahr, German 


I ockhee d 
ni 


piant 


Aircraft Corp. Marietta 
begun work on tool 
| jigs for its F-104B 


\NicDonnell’s F4H-1 


Marine Squadron VMF 122 became 
first n n quadron to qualify 

il class carrier and is 
n the USS Saratoga 

Lockheed’s California Division ha 
1 S70 million Navy order fot 

i extending produ 

e jet trainer well 

rainer, now undergo 

the Naval Air Test 

er, Md., is sched 

e with the Naval 


ymmand in January 


Robert J. Woods, designer of thx 
I! X-] rocket research plane, the Bell 
nd tl died Nov. 3. He had 


or of enginecring 


Aircraft Division 


Hawker Aircraft’s chicf test pilot, 
uadron Le ider Neville Duke, 1S kc i\ 


ompany because of recurring 


1 spine injurv he received 
Hunter emer 
3 he flew a 


il a VCar AgO Ina 
landing. In 195 


it 6 mph. for a world speed 
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Bristol Orion Turboprop 


Bristol BE25 Orion turboprop, now running on a test bed, will power later versions of the 
Britannia 300 series. The supercharged turboprop develops a constant 4,400 shp. from 
sea level to 15,000 ft. and has a cruising horsepower of 3,700 eshp. at 30,000 ft. Left sick 
of unmounted engine is shown at bottom. Sixty BE25s have been ordered by British 
Overseas Airways Corp. for Britannia installation. It also is scheduled to power the Bristol/ 
Canadair project for a 102-seat transatlantic airliner providing nonstop service each 
direction. The engine is 9 ft. 4 in. long and 41 in. diameter at the intake flange 
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Eastern Handles Merger Complexities 


Four-year delay in Colonial purchase approval 


age 
By Glenn Garrison 


New York—Eastern Air Lines is about 
half-way through the complex process 
of absorbing the personnel, aircraft, 
ground facilities 
quired from Colonial Airlines 

Eastern officials expect the integra- 
tion to be complete by the middle of 
next summer. At that time Colonial 
now keeping its name as a division of 
Eastern, will lose its identification 

Constellation equipment with East 
ern markings already is flying to Ber 
muda and Montreal over the Co 
lonial routes. By this spring, newer 
planes will serve these points and Mar- 
tin 4-0-4s will begin replacing the 
DC-3s and DC-4s, still in Colonial 
colors, which operate between the 25 
citics in the former Co 


and route-miles ac 


northeastern 
lonial svstem 


Market Potential 


Linking Canada and 
its route pattern is_ the 
benefit to Eastern in its acquisition of 


Bermuda into 


outstanding 
the smaller airline, and its major com 
petitive efforts will be made over these 
runs. But 
cxpected from other cities on Colonial 
routes that fit handily onto Eastern’s 
structure 

Market potential in the area is con 
idered by Eastern to be with 
industrial development brought about 
by the St. Lawrence project an 
important factor in the region’s econ 
I'yving the smaller points on th¢ 


increasing business also is 


go vc, 
scawa'\ 


Om 


gravates equipment problem; employes retained. 


Colonial system into Eastern’s long 
haul pattern is expected to put them 
on a more profitable basis 

rhe initial Eastern-Colonial purchase 
wreement was made in July 1952. Four 
\cars passed before final presidential ap 
iwreement became 


proval of a second 
During the in 


effective June 1, 
terim, the first agreement, approved by 
the Civil Acronautics Board, was disap 
proved by President Eisenhower in view 
of the Board’s additional finding that 
Eastern unlawfully controlled Colonial 
stock Following a subsequent ( \B 
Office of Comphiance report, the Board 
in Mav 1955, found that Eastern had 
terminated such control. ‘The President 
ond agreement 


1956 


then approved the se 


Initial Agreement 


When Eastern 
with the consolidation, the 
difhiculties 
Colonial’s 
vhich had ox 
of waiting. Its 
mallet 
range plans, com 


ihe id 


carner faced 


was free to go 


OIMC Major 
@ Obsolescence of uircraft 
md ground equipment 
urred during the period 
future uncertain, th 
ould make no long 
mit itself to no major 
e Training Colonial 
Eastern procedures and ‘ 
mization with 100 
pattern and 13,000 


Carrie! 


investments 

$00 emploves in 
policies As a 
large, complex org 
tations im its rout 
emploves, I istern methods and 
t dittered great] from the rela 


equip 
mcn 
tively 


ploy cs 


simplk tion Colonial em 


were used ft 
} 


© Need for careful handling of the em 
ploye morale problem, so that Colonial 


EASTERN AIR LINES’ Super G Constellation is type of equipment the carrier plans to 


put into New York-Montreal service by next spring. 
system through acquisition of Colonial Airlines. 


38 


The route was added to Eastern’s 


people would be assured from the start 
that their jobs were protected and their 
opportunities equal with regular East 
ern employes 
© Qualifying pilots in equipment and 
routes they would be flving under as 
signments based on a merged seniority 
list. ‘Vhis involved checking out many 
of Colonial’s 119 pilots on bigger East 
crn aircraft, and some of Eastern’s 1,150 
pilots on Colonial DC-3s and DC-+ 
e Settling labor union problems arising 
the transfer of 
emploves. Some 
before the National 
e Keeping the twe 
while integration was taking plac« 
Eastern’s first job after the 
came was to find out exactly what shape 


from various classes 
union matters are 


\Mediation 


urlines 


Board 
running 
ZO ihe id 
its new property was in, and urvey 
team of department heads toured th 
Colonial svstem. Thev found that Co 
jonial had forced to let 
things slide during the waiting pet 


been 


Detail Survey 


Ihe team rode in 
between Colonial 
which are 60 to 12 
carnied 


other 


tape measure Wm 


equipment for an in h-b 
The 


stops for equipment to handl 


urve\ found an immediate need 
it man 
new urptal passenge t p cnicrgiz 

numect 
fice faciliti 


imp tem 


Improvement of Colonial g 
ilitic will cost 
ording to E.astern’s treasurer, Tho 
k.. Creight 
The surve I | up 
differences between 
] istern 
lonial passed control of spa 
ral stations, whereas only one East 
for each flight 


ilonc¢ ibout $2 


man por 
( olonial ind 
xample, Ci 


tant 
procedures. for 
mong 
sev¢ 
ern station controls space 
Message svstems were different 
and structure. Teletvpe cquipm 
quired changeover, and as of N 
former Colonial stations except 
real and Ottawa began using the 
teletvpe standard with Eastern 

By wav of illustration, the agent 
Colonial flag stop used to come in on 
Monday ind find all messages 
to ever 
teletvpe machine, accumulated over the 
weckend. With the newer equipment, 
only messages addressed to a particular 
station will appear 

The items that required changeover 
from reservations 
charts, | 


radio aids 


Mont 
Q] 'D) ] 


morning 


pomt on the svstem on his 


evervthing 
Colonial 


to ground 


included 


records used istern 


uses cards 
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LEOEND 


COLONIAL AIRLINES PRESENT ROUTES 
ONIAL AIRLINES DIVISION 


EASTERN AIR LINES PRESENT ROUTES eee 


6 Lows 














COLONIAL AIRLINES’ routes are now being integrated into Eastern Air Lines’ system appear 


as dotted lines above. Colonial, operating as a division of Eastern since the consolidation 


became effective June 1, will be completely integrated with Eastern by mid-summer, 1957. 


Next task was to put all the required 
changes on paper for analysis and co 
Each department drew up 
its integration plans, working with com 
plete books of photographs, drawings 
and data covering Colonial stations and 
facilities. Jomt meetings were held with 
Colonial trafhe and sales, operations, 
and accounting personnel and _ pro 
cedural changes were spelled out 

During this phase, all managerial 
personnel in Colonial’s operations were 
advised as to their new titles and pay 
scales in the integrated svstem. Similar 
information also went via the superv 
sors to the rank and file Colonial em 
ploves. Preferences as to jobs and loca 
tions were honored wherever possible 


ordination 


Manager's Choice 


For example, the former Colonial sta- 
tion manager at Philadelphia—one of 
the four cities overlapped by the exist 
ing Eastern route pattern—chose to 
manage another Pennsylvania point 
rather than serve as assistant manager 
at Philadelphia 

Next, space control was taken from 
other Colonial cities into the New York 
office, and on Oct. 1 physical integra- 
tion began as all reservations records 
were shifted to Eastern’s offices. At the 
same time, Colonial traffic and reserva- 
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tion personnel in New York, Washing- 
ton and Philadelphia also moved overt 
to Eastern 

Indoctrination of personnel began 
well before the move, however, and 
other training still is going on over the 
former Colonial system. The Colonial 
ients who went into Eastern’s New 
York headquarters attended school full 
time for a week prior to the move, and 
during that time regular Eastern reser 
vations employes were handling all calls 
that would have gone to Colonial in 
addition to their own 

Another phase of the training pro 
gram began last month when five Co 
lonial reservations people from Mont 
real spent a week at various large cities 
on Eastern’s route, beginning at St 
Louis as the station most nearly re 
sembling Montreal facilities. Five addi 
tional Colonial emploves are scheduled 
each week for a similar tour, which in 
cludes an_ inspection of  Eastern’s 
Miami base and flights on all tvpes of 
Eastern aircraft 

Another reshuffling was necessarv in 
Eastern’s sales territories. Upstate New 
York, formerly covered by Eastern’s 
New York City office, now is handled 
through a new sales office in Svracus« 
Another example is the territory north 
of Boston in New England, Canada 


ind Nova Scotia, formerl 
Eastern from Boston and 
imong former Colonial sales managers 
in the area 

The problem of qualifying and as 
igning pilots on the integ! ited routes 
has been formidable. Seniority lists of 
the two airlines were merged as part of 
the acquisition procedure, with equal 
rights for pilots of ea h cart 


by crews for desired 


Bidding 
irded on 
the basis of seniority, meant s 
Eastern pilots shifted t 
to make way for senior Colonial pilots 
m the Eastern svstem. Some Eastern 
pilots asked for Colonial run 

Net result was that some pilots of 
both carriers were checked out in dif 
ferent equipment. Ten Colonial DC-4 
captains, for example, drew assignments 
to Eastern Constellations, and had to 


be replaced by both Colonial and East 


requalification. 


me junior 
Colonial runs 


em pilots, which meant 


Equipment Change 
Not only were operating methods of 
the two 


ters as flight planning ind radi proce 


irriers different in such mat 


lures, but flight equipment had to be 
changed on some Colonial aircraft and 
training given im its us¢ Eastern in 
talled new instrument panels on six 
Colonial DC-4s to standardize them 
with other Eastern planes 

l'arget date for ending the training 
covering seniority assignments is Dec. | 

Under their new Air Line Pilots 
Assn. contract now covering all Eastern 
pilots, Colonial crews are generally tak 
ing home more money. Biggest increas« 
reportedly was $4,000 a vear gained bi 
a Colonial DC-3 junior copilot now an 
Eastern DC-7 copilot 

As for the general personnel situa 
tion, William L. Mormsette, Jr., East 
ern vice president-trafic and sales ex 
plained, “We had to make sure the 
Colonial peopk didn't feel thev were 
being swallowed by a giant 

(his was accomplished, according to 
both Eastern and former Colonial of 
ficials, by scrupulous attention to the 
welfare and wishes of Colonial person 
nel 

I Orville Cameron, former vice 

olonial and 


president and secretary of ¢ 
now a Colonial Division official, said 
making 
less monev or holding down a lesser 
ympany, Of th« 
800 Colonial emploves fitted into East 
ern’s organization, fewer than 10 have 


no former Colonial worker is 


job in the integrated cx 


found any problems to contend with 
Cameron Relocations have 


been held to a minimum and in many 


reports 


cases have been made at 
quest Salaries and fringe benefits ar 


better. When the New York sales staft 


went over to Eastern, more than 80 


emplove re 


received promotions Cameron savs 
Cameron points to a paragraph in 
the purchase agreement which guaran 
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BRRNMIFF 


Braniff Begins DC-7C Service 


‘El Dorado’ DC-7C domestic service was inaugurated Oct. 20 by Braniff Airways. Braniff, along with Delta Air Lines, is gaining foot- 
the south. Delta has ordered DC-7Bs for delivery in spring. 


hold in new route between New York and 


tees Colonial emplove rights, and CAB 
attached a provision to its approval of 
the purchase which further insured this 
protection. With careful handling th 
transition has been remarkably smooth 
according to Cameron. With expansion 
rather than retrenchment in ind 
with only four duplicated cities on the 
combined routes, no lavoffs are involved 
and additional hiring is taking place 

With respect to unions, the situation 
complicated. There 

reservations 

represented by a union contract 
Colonial which expired Oct. | The 
Eastern people in this category (about 
4.000 of them) are not umionized and 
Eastern wants to keep it that way. Th« 
matter is now before the Federal Medi 
ition Board 


store 


is somewhat wert 


250 trafic and people 


with 


Labor Negotiations 

Negotiations ar¢ 
solidate the 
other classes of 
flight attendant 
imilar contracts 


CTT) ¢ mpioves 


under wa\ 


union contracts 
Colonial employes 
th) 


ind mechanics—wi 


ilreadv covering East 
Ihe mediation board also is consider 
Colonial m« 
the 


cin 


ing representation of 13 


chanical supervisory people, and 


tatus of seven communications 
decid 
them 
Pilot's 


consoli- 


under negotiation to 
vhich union | shall 
in their Eastern employment 
ALPA have 
dated 

Integrating Colonial into its svstem 
has virtually everv facet of 
Eastern’s operation. In its advertising, 
for example, there has been the prob 
lem of merging Colonial’s identity with 
Eastern’s. In Colonial territorv, ads 
which featured “COLONIAI AIR 
LINES—a_ Division of Eastern Au 
now have become “Colonial 
a Division of EASTERN AIR 
New billboards in Montreal 


ploves 


represent 


contracts been 


involved 


Lines,” 
Airlines 
LINES.” 


40 


six months from now will refer simph 
to Eastern 

Advertising lineage has jumped since 
Eastern took over. In Montreal ad lines 
in newspapers have i $00 
to 1,000 even smaller 


creased from 
othe week; in 
formerl 


Was 


200 


cities where 


sporadic, Eastern placing 


WCCkK stressing 
] 


iciS 


lines once a 
Montreal and Ottaw 
ind plans an 1,500-ln 
selling Bermuda s« 

Prospects for developing the new 
faciliti 
brought up to date ire considered ex- 
cllent by Eastern officials. Creighton 
foresees a grov least equal to the 
expected 12 ver the rest of 
E-astern’s svste meron thinks busi- 
CI ( 
will bring 
vithin the n 

With 


n the 


‘ae big 


this winter 


oute, once ind equipment 


inada segments 


higher 


ness ov 


50-100 


onh 

two 

ides built-1 

to Cameron 

t kets sold at 

be ise of 

crn systems, tho 
of their own wa 
old Colonial cot 
325 mile New 
that produ 


mestic revenue 


cgment 


to ¢ 


mcron 


Newer Equipment 
Mor 


to pay off particul 

ind Washington te 
Colonial didn’t to Bermuda from 
Washington will How 
vital equipment is in this competitive 
service is illustrated iccording to 
Creighton, by the fact that Colonial lost 
with DC-4 n the 
when it I 
| tern 
DC-7B or Super G 


modem cquipment 1s expected 
New York 


Bermuda sCTVICC 


in the 


but stern 


run, moved 
SC ’ Constel 


money 
mito the black 
lation 749s from 

Plans now call for 


Constellation equipment on_ the 
muda run by spring. By that time, 
lar “Golden Falcon” aircraft ar 
uled to go into Montreal service 

Planned introduction of ab 
Martin 4-0-4s other former 
lonial segments this spring will in 
lift about 50 ind provide fast 
ice. The 4-0-4s won't be abk 
into all Colonial 
restricted basis, however. 

At Poughkeepsie, N. 
36,400 Ib., 
Martin coul 
passengers th und 
conditions. Six other airport 


restrictions ] 


OVCT 


urport on 


illow ible 


PTOSS IS 
means an Eastern 
handle 10 
best 
less serious 
with 


1 
rking spaennatt 
WOrTKING communi 


toward improvements, howe 


ports a cooperative climate 


Long Delay 
When 
lonial was signed in 19 


t] ituation 


the first agree 
( tipment 
Constellations an 
During 


‘i 


Cg 
Super 
itelv availabk 
the equipment ul 
t remains for arr 
#40) peginning 
The 


istern route 


the tramuing 


situation 


= 
On the maintenance side, lin 

on Colonial aircraft will continu 

performed at LaGuardia Airport, \ 

the have shared a h 

for som Former Colonial me 

handling maintenance 


two airlines 
tim< 
chanics are still 
of the division’s 
F-astern had no setup for taking care of 
DC-3s. Later on, new facilities at Idle 
wild. in addition to existing facilities at 
Newark. will be available. Eastern will 
sell the Colonial aircraft 
and no distinction will remain between 
planes of the integrated fleet 


iircraft, inasmuch as 


obsolescent 
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Airlines Attack N. Y.-Florida Decision 


By Craig Lewis 


Washington—Major airlines mad 
yf attacks against the Civil Aero 


New York-Florida 


veck in asking the 


tS decision 


mayor Winnie! 


ork-Flonda IS¢ 


rout lh 


route 
that it will be improved 


. 


vt quipm t dered bi 


ind Nati 


Eastern’s Contention 


» al 
The carrie 11SO questioned th 

, 
ompetition im the 


pointing out that three-carrict 


dor if mecreasing 


mpetition fostered by the Board in 
Southwest-Northeast Case has 
ial losses for 
ind Capital Airline 
v Orlean oute 


n fail r¢ ft the ( AB 
Norfolk to its 
of competitive service to points 
South ind Southwest Ihe 


lso said the Board made several 


vstem deprives 


iral errors in its handling of th« 
ncluding the new practice of 

ing the decision in a press release 
before the opinion and order was 
rc id 

National calls the Board decision to 
certificate Northeast on the route to 
Florida ‘‘a colossal gamble in which 
National's future is wagered on the as 
sumption that present economic trends 
will continue unabated.” The airline 
predicts serious diversion of its revenues 
if a third carrier is permitted to operate 
ilong the East Coast 

National said competition from a 
third carrier threatens “‘the further ag 
gressive development of service” and 
asked the CAB to withdraw Northeast’s 
new route authority 

The airline also attacked’ the 
strengthening of Eastern’s position in 
the l'ampa-Northeast and ‘Tampa 
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the routc 
inting out that | 
n the markets invoh 
. fer 
immediately. On 
sked the board 
iuthoritv§ and 
Delta for the New York-Florid 


Delta also asked the Be 


tend it lampa ( INCI to 


4 if 
Miami Ihe new route was granted 
n the New York-Florida Case The 
lirline said the new stub-end ‘Tampa 
ntegrated better 


with its service pattern and would be 


egment could be 


more economical to operate if it were 


extended to Miami 


PAA Wants Route 


Pan American chooses not to argue 
with the CAB’s decision to certificate 
Northeast on the Florida route, but it 
proposes a peak period service to be 
superimposed over the new three-car 
rier competitive pattern 

Pan American asked the CAB for 
1uthority to operate turnaround servic: 
between Miami and Northeastern citic 
between December and April, and for 
uuthority to operate through service 
between the Northeast and _ Latin 
America for a five-vear period 

Arguing that the demand for servicc 
on the New York-Florida route is 
seasonal, Pan American told the Board 


ther 

betw cn 

vinter and that 

fighting the battle 
Although Capita 

could offer better ser 

on the East Coast 

ertincation 

savs, however, that 


iccepts 


ertihcated along with 

Should the Board 
heve that Northeast noi 
the determining factor in 
tion of the issues in thi 
submits that Capital sh I 
cated over the Boston-Miami route in 
iddition to Northeast rder that 
the service needs of the traveling pub 
lic also will be satisfied the petition 
said 

Capital said the I should think 
of the needs of the traveling public as 
well as the economic needs of North 
east and establish a 
on the Florida route 

Ihe carrier told the CAB there is 
sufficient trafic on the route to support 
four carriers 


carner pattern 





LORD 
mountings 


aircraft 
electronic 


Lord mountings control vibration, guard sensitive equip- 
ment on F-100 Super Sabre manufactured by North 
American Aviation, Inc. 


NEW YORK, N. ¥, « Cleele 7-3326 PHILADELPHIA, PA. . LOcust 4-147 
CLEVELAND, OHIO - SHadyside 9-3175. DAYTON. OHIO - Michigan 8871 
DETROIT, MICH. - TRinity 4-2060 CHICAGO, ILL. - Michigan 2-6010 
DALLAS, TEXAS - Riverside 3392 LOS ANGELES. CAL. - HOllywood 4-7593 
ATLANTA, GEORGIA - Cédar 7-1123 BOSTON, MASS. - HAncock 6 -9135 

In Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Protecting vital electronic components from shock and 
vibration . . . that’s the job LORD mountings are 
doing in countless applications on aircraft—large and 
small, military and commercial, under all flight 


conditions and environmental extremes. 


LORD mounting systems efficiently control the vibratory 
disturbances of flight which could damage or cause 
malfunction of the sensitive equipment they support. With 
their superior stability, motion of the mounted 

equipment is minimized and secure installation is 

assured at all times. 

Lorb can design and produce flexible suspension systems 
to safeguard your sensitive electronic equipment. 

Contact your nearest LorD Field Engineer or the Home 


Office, Erie, Pennsylvania. 
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Domestic Trunk Lines Committed 


To $1.5 Billion Jet Program 


San k rancisco—Securits analysts 


mec here generally accepted in 
trunk 
uirlines with assets of $1.3 billion and 
net worth of $650 million committed 


themselves to a $1.5 billion jet trans 


tin 
g 


dustry reasons why domestic 


port order program 
our airline and jet transport manu 
facturing 


company officials who 


weighed speed and size advantages 

wainst potential problems of main 

tenance, trafhc control and initial cost 

before the Security Analvsts’ Society 

were asked only one challenging type 
stion 

in the airlines convince the pub 

iets are safe?”” Thev were told 


uirlines felt they could. 


More Jet Orders 
Various 
SPCAKCTs 
e Paul S. Ford, director of finance of 
the Boeing Transport Division, Boeing 
Airplane Co., on sales 
Large, long-range jet transports—in 
Boeing 707s and 


points made by the four 


iddition to 136 
115-120 Douglas DC-8s on order now, 
lord estimated there would be 100-150 
more such orders for delivery in the 
next 5-6 years and another 100-150 in 
the succeeding five vears 
Medium and short-range jets and 
turbopr yps—over and above the 400 
U. S. and foreign tvpes now on order, 
lord estimated a world market through 
the 1960s up to 1,500 airplanes of 
thes types 
e Arthur E. Raymond, vice president 
engineering, Douglas Aircraft Co 
lord, Ravmond estimated traf 
growth rate would continue into the 
70 period at the same as the 
growth from 1950 to 1955. In 
DC-6B, an 
with a 
pavl vad speed ot 


transition from. the 
economical piston airplane 
unit productivity 
3.45 units per dollar of average cost, 
to the DC-S with 4.2 units per dollar, 
Raymond said that the airlines are 
gctting a total cost reduction in effect, 
of 22 
Asserting that airlines thus are in- 
capital investment under fav 
Ravmond ilso 
pointed out the prevailing resale value 
of transport aircraft \s examples he 
quoted these prices 

DC-3 new, $110,000; going price to 
dav. $75,000-$100,000 


$425,000: today $250.- 


creasing 


orabl onditions, 


+ new, 
000 to $700,000 
new, SO600.000-S900 000: | to- 
dav $1.2 million 
DC-6B new, $1.5 million; today 
$1.75 million. 
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Constellation new $700,000 to $1.3 
million; today $500.000 to S$] 
million 
he “trickle down” process by which 
jet aircraft will work their way into 
the hands of smaller operators will 
continue, Raymond said, because jet 
transports will be 
plateau that will remain constant for 
it least 10 years and will protect 
against technical obsolescence 
eC. R. Smith, president of American 
Airlines 

In the 1950-55 period, Smith said 


reaching a speed 


ur transportation grew at four times 
the rate of increase in gross national 
product Kor the 1955-61 period, 
American estimates the growth rate 
will be 3.2 times gross national 
product 

As a result, American presently esti 
mates the airlines will sell 34.5 billion 
passenger-miles in 1961 compared to 
19.9 billion in 1955 and 8 billion in 
1950 

Tempering this bright prospect is 
that productive capacity of the airline 
flect will 
there will be 
“If the security analyst is expected to 
opportunity for individual 
Smith then cautioned, “it 
would be well to examine the relative 
ability of each to merchandise the 
product.” 

Increased speed, Smith said, will 
heighten the tendency of passengers to 
prefer specific arrival departure times 
ind dav flights. This difficulty toward 
high daily utilization can be balanced 
Smith believes, by speed also, since a 
jet transport can make a round trip 
New York to San Francisco in a 12-hr1 
period. In the end, he said, utilization 
should average about what it does to 


increase accordingly, and 


increased competition. 


evaluate 
companies,” 


day 
eA. M. Voursney, treasurer of United 
Airlines 

United's paper jet operation over a 


be 


vear has indicated jet schedules can 
readily integrated into normal trafhc 
patterns. ‘The federal airways improve- 
ment program and better ground han 
dling techniques will help, Voursney 


said 


Operating Costs 

\s for operating costs, Voursney 
said that at very short ranges the jet 
costs more to fly than the DC-7 or 
DC-6, but above 500 mi. it becomes 
more economical than the DC-7 and 
over the 2,000 mi. range the jet curve 
begins to approach the DC-6B, her« 
tofore United’s lowest unit cost four 
cngine transport. 


nges the jet 


From 1,000-2,000 mui 
ipproximately 10 cheaper to run 
than the DC-7 

At 1,000 mui. the 
passcngc! load factor f ? igainst 
34% for the DC-7 and 31% for the 
DC-6B at 2,000 mi., said the DC-S 
breakeven load factor drops to 30 
ymmpared to 31 he DC-7 and 
29 for the DC-6B 


Cost assumptions were made allow- 


1 breakeven 


ing fuel price at 15 cents per gallon; 


overhaul time, 1,500 hr.; en 


gine overhaul time 


urframc¢ 
hr.: airframe 
ind engine depreciation, seven years; 
residual value 10 yursnev said the 
seven vcal depreci | c life rf the ict 

quite conservative n view f the 
difficulties 
nical tep into the sonic 1 f710n 

Voursne pointed out that the pricé 
of the airline ticket is only 1 abov 
1940 levels in terms of vield per pas- 
cnger-milk 


He expressed hope that the CAB 


it current levels 


presented bv the next tech- 


would either leave fares 
or permit an mncreas¢ 
Maintenance pr 

discussed with a certain amount of pes 
simism at an airline minar presented 
by USAT at Oklahoma Cit AW Oct 
29, p. 32) were touched by Ford, 
using Boeing experience as a basis. His 
estimates 

e Jet engine maintenance hour will be 


approximately 75% of piston engines 
per flight hour when jets reach the 
11,000 hr. overhaul period 

e Airframe maintenance hours will be 
approximately 80% of piston engine 
airplanes per flight hou 


Military Experience 


Related to thousands of passenger 
seat-miles, he estimated maintenance 
costs would give jets better than a 3.5 
to 1 advantage 
types 

Based on military experience with 
General Electric J47 engine in the 
B-47 and the Pratt & Whitney 
R-4360 engine in the KC-97 tanker, 
Ford said, the J47 exceeded the piston 
engine of the tanker in terms of flight 
hours between overhaul, reaching a 
1,.750-hr 


ing to an eventual 


over piston cngine 


overhaul period, thus point- 
overhaul 


19> 


2,000-hr 
period for commercial operations 

Premature engine failures of the J47 
of .45 failures per 1,000 engine hr. 
ind the J57 rate of .27 per 1,000 en- 
gine hr. were well below the .65 rate 
of the Wright TC-18 piston engines 
used on the DC-7, Ford said. The 
improvement from J47 to J57 indicates 
a possibility of matching — the lt 
failures per 1,000 engine hr. exper 
ienced on the R-2800 piston engine of 
the DC4 

He said the in-flight shutdown rate 
per 1,000 engine hr. and .29 for the 
}57, .30 for the R-2800 








No time now for battery failure. Plane’s on the ramp... waiting for clearance... engines are idling ..s 


GUARD AGAINST TAKEOFF DELAY 


New Exide Batteries with Silvium grids 
Silvium resists corrosion prove far safer against sudden failure 


Don’t expect any warning when a battery fails from grid 
corrosion. The end is sudden—and costly for the airline 
when it delays plane takeoff. 


But now Exide introduces a new line of batteries aimed at 
eliminating this risk. The secret is Silvium alloy grids— 
proved so resistant against corrosion they outlast the bat- 
tery. Silvium is exclusive with Exide Batteries. 


New features also include quick-responding GOX active 
material and long lasting Pormax separators. For complete 
facts, call your nearby Exide sales office, or write Exide 
Industrial Division, The Electric Storage Battery Company, 
Phila. 2, Ps 


a. 
Silvium alloy grid Non-Silvium alloy grid 
after “Orros n test. sfter yme test. 











Hurel-Dubois HD-321 


in Brazil 


Hurel-Dubois HD-321 at Santos Dumont Airport at Rio de Janeiro attracted most attention of Brazilians in French manufacturers’ sales 
show which also included Nord 2501 Noratlas and Djinn helicopter. Powered by two 1,525 hp. Wright 982-C9HE1 engines, HD-321 


has a 1,200 mi. range and carries 46 passengers or 6.5 tons of cargo. 


Although it demonstrated takeoffs in less than 970 ft. and landings in 


less than 900, Brazilian pilots felt low air scoop and wheel spats might prove troublesome in rough, muddy interior fields such as Sao Paulo 


and Parana. Photos show tail design progression. HD-31 had twin-fin layout. Prototype HD-32.01 had single high fin to which two 


smaller outboard fins were added for production HD-321, the one shown in Brazil. 


Arthur Vining Davis Defends Loan 


To Avlee, Fights 


Washington—Arthur Vining Davis 
used Civil Aeronautics Board at 
of using unprecedented inter- 
ions of the law in charging him 
illegally control of 

Inc 


iCquiring 


ymplaint, filed by the CAB 
Office of Compliance, said Davis con- 
trols Avlee through a large 
made to the company Davis is a 
Florida financier who has interests in 
Riddle Airlines and Mackey Airlines. 
In asking the Board to dismiss the 
complaint, Davis’ attornevs 
rd would establish a new precedent 
t found Davis controls Avlee 
hrough his loan. According to the 
petition, such a precedent would upset 
financing arrangements of the nation’s 
largest carriers 


loan he 


said the 


Agreement With Avlee 


The dispute involved Davis’ relation- 
ship with Avlee, Inc. The company 
was organized by Albert J. Leeward 
md Ray J. Leeward, who bought half 
the company’s stock issue for $5,000. 
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CAB Complain 


Davis signed an agree 
which Davis would 
$102,400 to hel 


~ 


+r 


Aviee and 


ment under lend 
the company 
chase and dispose of five C-S2 trans 
ports from the Air Force. When threc 
of the C-82s were destroved in an 
cident, the insurance proceeds wert 
used to reduce the debt to about $30, 
())0) 

Ihe agreement included 
that the management of Avlec ould 
rest with Leeward Acronautical Sal 
Inc. Davis plans to buy the remaining 
half of the Avlee stock 


gets CAB approval 


1 provi 1on 


issue Once he 


Credit vs. Control 


In its complaint, the CAB Com 
pliance Office said Davis acquired con 
trol of Avlee by virtue of the fact 
that his loan is so much larger than 
the investment in the stock issuc 

Davis that the fact 
the management of the company rests 
with 
possibility of his 
also said that 


contends that 
nother company precludes the 
controlling it. He 
m interpretation of the 


law which 


constitute 
praisal of recent 


found 


, 
tr 
COnTIO! 


rangements 
Su h 1 


} 
} 


, t 
put 1¢ 


finding 
wiation 


danger 


langer—the 
nv substantial 

cs presumpt 

eX unple . 


1 
could 


25,543,00 1a rl 
from Metropolitar 
Insurance ) ind that [ 
Lines, with a $107,140 
has borrowed $120 
Metropolitan, Prudent 
ind Mutual Life Insu 
York 
Other tlines ment 
were I Au 
SSS.S] 1000 and a 
from | quitable Life 
Continental Air Li 
977,000 and a $10 million loan fi 
Chase National Western Au 
Lines, net worth of 1 
loans cf $13.5 
of America and $12 m n from Pru 


dc nti il. 


Bank 
$13,784,000 an 


million from the Bank 





79,000 ROUND TRIPS 
TO THE MOON! 


88 billion miles! That’s the distance logged last 
year by passengers aboard airlines throughout 
the world. This figure represents an 18% in- 
crease over airline passenger mileage in 1954. 
And the record for 1956 is expected to be even 
more impressive. 

As the world’s air traffic grows, so does the 
demand for new and better planes—and for new 


and better products to power and lubricate 
them! Esso Marketers continue to lead the way 
in providing the world’s thriving air travel in- 
dustry with superior service—and with superior 
aviation petroleum products, backed by 50 years 
of Esso research. 


= 7 Ee 


8 OUT OF 10 OF ALL INTERNATIONAL AIRLINES USE 


AVIATION PRODUCTS 








SHORTLINES 





> Australian National Airways has taken 
delivery on a DC-6B, bringing the cat 
ricr’s DC-6 fleet to a total of six aircraft 


> Babb Co. has sold two Convair 240s 
to Trans Iranian Airways. Babb bought 
the Convairs from Linee Aeree Italiane 


> Central African Airways is beginning 
Viscount service to Nvasaland this 
month. Viscount flights serving Nai 
robi, Kenya, will now stop at Nyasa 
land’s Chileka Airport at Blantyre 


P Emery Air Freight Corp. will havc 
General Electric two-way radios in its 
trucks serving the New York metropoli 
tan areca after Dec. | 


> Flying Tiger Line reports trafic up 
17 in the third quarter to a total of 
16,321,325 Flying Tiger 
freight revenues were $1.1 million in 
October, 25 higher than October 


1955, revenues 


ton-miles 


> Mohawk Airlines has opened ticket 
offices in Erie and Detroit and will in 
augurate service to the two cities on 
Dec. 1. Mohawk has decided to serve 
Detroit through Willow Run Airport 


> National Airlines will offer Florida 
and Caribbean package vacations for 
the third vear during the coming win- 
ter season. ‘The package features 56 
Miam: Beach hotels and 18 motels, 
making 12,000 rooms available between 
Dec. 20 and April 15. Accommoda 
tions also are available in Havana. 


> North Central Airlines flew 54,921 
passengers in October, 30% more than 
in the previous October and 711 pas 
sengers more than in September. This 
marks the first time North Central's 
October traffic exceeded September 
totals and brings trafic for the first ten 
months of the vear to 472,629 passen 
gers as compared with 430,455 for all 


of 1955 


P Ozark Air Lines carried 34,662 pas 
sengers in October, a gain of 38% over 
passenger traffic in October 1955 


P San Francisco International Airport 
handled 324,251 passengers in Septem 
ber as compared with 288,731 in the 
previous September Aircraft move 
ments totaled 10,272, a 1.7% decreas« 
from September 1955, traffic. 


> United Air Lines reports October pas 
senger trafic at 399,907,000 passenger 
miles, an 11% gain over the previous 
October. In the same period, freight 
trafhe rose 41% to 5,329,000 ton-miles 
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AIRLINE OBSERVER 


> Airport abandonment is being noted by Civil Acronauti Admunistratio 


ilthough Acting Administrator James Pyle sees no obvious 
However, he has warned that recent survevs indicate mot 
number of the nation’s airports are making way for sh 

ing developments and industi r example, Grand Cent 
dale, Calif., is scheduled to gi 

Westchester County, N. ¥ to 


land, Ore., to a housing project 


ty 


> Caravelle jet transport is being studied by a ten-man Russian delegation. 
Group, which is now in France, includes Aeroflot officials and is headed by 
the top official of the Soviet Aeronautical Institute. 


© Civil Acronautics 
proposed air trafic control procedure that will redefine all “essential traffic’ 
is “conflicting trafhc This will require issuance of traffic information to 
ill aircraft under certain conditions, adding to the alreadv heavy workload of 
controllers. Also slated for adoption is a revised procedure that will elim 
nate controllers’ use of *1,000-on-top” for holding IFR trafhe during daylight 
hours. It already is taboo during hours of darkness 


Administration is polling its regions f mments on a 


> Capital Airlines, after experiencing a fall-off in load factors on its Chicago 
O'Hare Airport flights, has switched a number of trips back to Midway Air 
port. Drop in traffic is ascribed by Capital to insufficient West Coast inter- 
line connections at O'Hare as compared with the large number of around- 
the-clock connections at Midway. 


> National Assn. of State Aviation Officials has adopted a resolution urging 
the CAA to encourage construction of runwavs and landing areas at terminal 
airports for small or STOL aircraft in addition to regular runways. NASAO 
argues that assignment of small aircraft to long runways is uneconomical 
and causes unnecessary traffic delays of large aircraft and transports 


> Bocing 707 jet transports ordered by Qantas Empire Airways probably will 
be powered eventually by Pratt & Whitney J75 engines as a result of a spe- 
cial arrangement with Boeing that permits a trade-in of J57 engines for J75s, 
Rolls-Royce Conways, or any other engine further improved than the J57. 


P'lrans World Airlines engineers have developed a new refrigeration and 
ventilation svstem for T'WA’s Model 049 Constellations. Installation of 
the svstem on the airline’s 32 049 Connies starts this month 


> Sabena Belgian World Airlines will inaugurate service between Paris and 
Brussels next March with its new Sikorsky S-58 helicopters. The Belgian 
carrier will fly two flights a day on the new route. A morning flight will be 
scheduled to connect with transatlantic services, and Sabena says it will get 
travelers to downtown Paris faster than regular airline services. 


P United Air Lines has dropped the DC-3 from its schedules and is replac 
ing it with Convair service. United is the last of the Big Four to drop the 
DC-3 from scheduled service. The carrier's DC-4 service is being curtailed 
and will be gradually phased out in 1957 


> Civil Aeronautics Board’s investigation of Air Trafic Conference and Inter- 
national Air Transport Assn. travel agent agreements will deal only with the 
questions of “selection and retention” of agents. The inquiry will not involve 
financial agreements on the commissions paid to agents by the airlines. 


> American Airlines has found the majority of business executives comment 
ing on the new time-limit ticket pickup plan are in favor of it. Out of 461 
letters, +30 were favorable, and many of them expressed support for a system 
of penalties to put teeth into the no-show program 


> General Motors’ Allison Division has ordered a Lockheed Electra for 
delivery in June 1958. The Electra will be used as an executive transport, as 
well as for testing of the Allison 501 turboprop engines that will power it. 














RCA announces 
avoidance 


for installation in aircraft where weight. 
Space, and power are at a premium. 
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Address Inquiries to 

CUSTOM AVIATION EQUIPMENT 

RADIO CORPORATION of AMERICA 
® 11819 W. OLYMPIC BLVD., LOS ANGELES, CALIF. 








new weather 
radar , the AVO-50 


Indicator—actual size for Standard 
Instrument-Panel Mounting 
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Typical Antenna Installation 
Receiver-Transmitter Antenna in Beech D-18 





ENGINEERING BULLETIN 


ON MICRO-BEARINGS 


Miniature Instrument Ball Bearings 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 


» NEW HAMPSHIRE 


Subject: MEASUREMENT OF RADIAL RUNOUT 


OUTER RACEWAY 


INNER RACEWAY 




















ECCENTRICITY 


A 


' 
FIG. 1 — Measuring eccentricity of bore with respect to inner raceway. 


Occasionally questions are raised about 
the methods of measuring “ 
out” and “out-of-round” 
define “radial runout” properly, 
cussion of “eccentricity” and 
round” is necessary. 


The amount of out-of-round, or lack 


radial run- 
In order to 
a dis- 
“out-of- 


of roundness of a given part (inner or 
outer ring or ball) is the difference be- 


tween the maximum and the minimum 
diameter of the part in question. 
Eccentricity refers to the 
between the centers of two 
Concentricity refers to the exact coin- 
cidence of the centers of two or 
circles. In high grade instrument bear- 
ings there is a very small tolerance on 
the permissible eccentricity between 
the and the inner ring raceway, 
and likewise between the outside di- 
ameter and the outer ring raceway. 
Inner raceway out-of-round is meas- 
ured by forcing the ring between the 
rounded edges of two discs, one of 
which is fixed and the other of which 
is mounted on the indicating mecha- 
nism. The difference between the maxi- 
mum minimum readings reveals 
the amount of out-of-round. Out-of- 
round of the outer ring raceway is 
measured by placing the ring over 
two rounded points which engage the 
raceway. One point is fixed and the 
other actuates an indicating mecha- 
nism. As the ring is rotated, the dif- 


bore 


and 


distance 
circles. 


more 


INNER RING FREE TO MOVE 
IN A VERTICAL DIRECTION 


P 

















FIG. 2 — Inner raceway is out-of- 
round, although concentric with bore. 
ference between the maximum 
minimum readings indicates the degree 
of out-of-round. 
The true amount 
tween the bore and 
raceway can be measured, providing 
these circles are not out-of-round, by 
mounting the assembled bearing on a 
slightly tapered arbor, applying a cali- 
brated indicator on the center of the 


and 


of eccentricity be- 
the inner ring 
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FIG. 3 Radial Runout is the result of eccentricity in the bearing parts. Prine ipal 
factors producing it are eccentricity between bore and raceway of inner ring 
(left) and between raceway and outer diameter of outer ring (right). Out-of- 


round balls offer negligible effect, 


50 


since effect tends to cancel out as balls roll. 


stationary outer ring, and then slowly 
rotating the arbor. The eccentricity is 
the difference between the minimum 
and maximum gage reading as the 
arbor is rotated through one revolu- 
tion. Similarly, the eccentricity of the 
outer ring is measured by the differ- 
ence in the dial readings with the arbor 
inner ring held stationary while 
outer ring is rotated one revolu- 
tion. Fig. 1 shows the set-up with an 
inner raceway which is eccentric with 
respect to the bore. 

In the case above it has been stipu- 
lated that the bore and inner raceway 
must not be out-of-round, for only un- 
der these conditions is the true eccen- 
tricity measured. 

If the raceway is out-of-round, while 
being either eccentric or concentric 
with respect to the bore, the out-of- 
round will be transmitted to the indi- 
cator, thereby influencing the reading. 
A condition in which the inner raceway 
is out-of-round although concentric is 
shown in Fig. 2. 

In view of the fact that the majority 
of bearing rings will unavoidably be 
somewhat out-of-round and eccentric, 
however slightly, it is obvious that the 
measurement described above indicates 
neither true eccentricity nor true 
of-round but a summation of the 
Hence the measurement is 
termed 


and 
the 


out- 
two 


quantities. 


correctly radial runout. 


more 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 

work with miniature bearings, 
you'll find this new, 70-page author- 
itative publication a great help in 
solving problems in de- 
signing instruments or 
small electro-mechani- 
cal assemblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agents, 
Write to: New Hamp- 
shire Ball Bearings, Inc., 
Peterborough 1, N.H. 


If you 


Micro Bearings 
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“Exotic” Fuels Carry Performance Bonus 


By David A. Anderton 


New York—Spectacular performance 
urcraft 
promised by 


missile 
new 


gains for and powel! 
families 


nthesized in chemical plants 


plants are 
of fuels s\ 
These specific improvements can be 
expected in airframes and engines using 
“exotic” fuels 
e Engine power and aircraft range can 
be increased markedly. Current calcu 
lations indicate that turbojet perform 


ince could be bettered bv at least 


50 
ind tank volume 
Most of the fuels arc 
conventional —hvdro 
JP-4, and still 
show more energy available per cubic 
foot or per than the 
standard 
@ Engine length and 
reduced be 


e Fuel weight 
be reduced 
lighter than 


C irbons 


can 


gasoline and 


gallon now- 
fuels 

can be 
the 


process 


weight 
cause of reductions in 
lencth of the 
This design refinement is possible be 
better flame 
holding and propagation characteristics 
during combustion. 


combustion 


cause the new fuels have 


Growing List 


Spurred by requirements for maxi- 
mum performance of powerplants for 
military aircraft and fuels 
chemists have developed dozens of 
new compounds and _ reinvestigated 
The brief list of availa- 
ble fuels for ramjets and 
rockets has suddenly blossomed with 
scores of new names strange to the acro- 
nautical engineer 

Predominant them are the 
light-metal hydrides in which hvdrogen 

tied to atoms of boron or 
ind slurries of magnesium or 
suspended in a 


missile & 


some old ones 
turbojets, 


imong 


itoms are 
lithium, 

iluminum 
hydrocarbon fuel 
\ few 
tory 


powder 


vears ago these were labora- 
made in tiny quantities 
ind chemical prop- 
erties two were put into 
pilot-plant production and made availa- 
ble for limited tests in full-scale power- 
plants 

Now a multi-million dollar industry 
has sprung out of these first plants, 
with expansion of or construction for 
new chemical fuel facilities scheduled 
for half-a-dozen different locations 
around the country. 

The recent re-evaluation of the 
chemically fueled WS-110A bomber 
delivery system reflects the tangible 
progress made in the production and 
application of the exotic fuels. There 
is confident prediction that chemical 


cunrosifies, 
sess_ physical 
One or 
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Fuel Comparisons 





Acetylene 
Aluminum 
Beryllium 
Boron 

Carbon (graphite) 
Dibor ane 
Hydrogen 
Lithium 

Lithium hydride 
Magnesium 
Pentaborane 
Silicon 

Silane 

Titanium 
Gasoline 
Kerosene 





Heat of combustion 
Specific 
gravity 


Btu Ib. Btu cu. ft. 


803 ,556 
979 
447 
986 
712 
394 
364 


6208 20 734 
702 13 ,309 
85 29 140 
3 25.100 
25 14 087 
447 31,370 
070 51,571 
534 18 460 396 
82 17 760 156 
74 10 664 
61 29 193 
4 13 234 
68 17 463 
5 8 

18 000 

18 600 


BOnO OCC ONN — NO 








fuel production will soon 


billion-dollar business 
Probably the greatest impetus to the 
production of chemical fuels has been 


liquid- 


become a 


the peculiar requirements of 
propellant rocket engines. For 
limited to a handful of propellant com 
binations, all with about the same 
performance, rocket engineers dreamed 
of the day when they could produce a 
quantum jump in powerplant per 
formance. They studied chemical 
propellants, calculated their 
ances, and then began to promote the 
cause 

l'oday indications are 
will be a fuel to fit every 
that chemical fuels can be tailored to 
match a mission in much the same 
fashion as an airplane is built around 
Che problems of production 
have been studied and 


veca’rs 


perform- 


that there 
condition, 


the job 
and 


logistics 


] 


scem solvable. 


Fuel Variety 


Tomorrow, turbojet and afterburner, 
ramjet and motor applications 
can be expected to call for a variety 
of propellants drawn from the vasth 
expanded fuels spectrum 

Increased performance is the single 
reason for the choice of a new fuel, or 
for that matter, any new item for an 
aircraft. The demands of high-speed 
flight, particularly over intercontinental 
distance, have made the powerplant and 
its installation almost the controlling 
factor in an airframe design. 


rocket 


During World War II, the emphasis 
load the 


DOMD DAV Was 


was on carrving useful ind 
amount carried im the 
often more than the fuel carried in the 


Now the 


wings pl portion irc 1 


versed 
Fucl 


a major 


and 
fraction of the 
weight of the aircraft, and the 


to be carried has shrunk considerably. 


powerplant weight is 
WOT ill 


we ipon 


TOSS 


Factor In Cost 


But more 
omics is a definite 
for a tvpical military miss 
part of the total. Doubling ot 
the price of the fucl 
noticed, particularly if it brought 
cernible improvement in_ performance 
of the This ially true 
in the case of expendable missiles 

Consequently the military services 
are willing to pay for fuels that can 


than weight enters 
factor. Cost 


ion) IS 


ccorn- 
f fucl 
1 Sin ill 
tripling 
little 


i dis- 


would be 


mission IS espec 


promise performance increase, cither in 


reduced 


increased power and 
ind tank volume 
There’s a secondary reas 
of thesc fuels could 
before. Ramjet and r 
turbojet afterburners are not sensitive 
to solid or liquid exhaust products. A 
turbojet engine has to be fucled with a 
that won't leave 
gummy or solid deposits on the 
blades and fuel nozzles. The other 
engines don’t have that worry. Conse- 
quently it is entirely possible to burn 
a slurry 


range, O1 
weight 
mn whv some 


new not be used 


wcket engines, and 


refined propellant 


turbine 


of magnesium and octene in a 


51 
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"The 200 mile an hour Amphibian” 


FLY ANYWHERE ... LAND ANYWHERE 
IN THIiS}jHIGH-PERFORMANCE PLANE 


America’s only all-new 5-place twin-engine am- 
phibian . . . gull-wing . . . spray-free visibility 

retractable water rudder. Super-charged 
power with Lycoming GSO-480-A1A6. 





a 


Write for information or ask your distributor: 


Aircraft Sales & Brokerage Co., Long Beach, Cal.; Commodore Air 
Service, Sausalito, Cal.; Gulf Aircraft Sales, Corpus Christi, Tex.; 
Marine Aircraft Inc., Detroit, Mich.; Timmins Aviation Lid., Montreal, 
Quebec; Field Aviation Co., Oshawa, Ont.; Vernell Aircraft, Boynton 
Beach, Fila. 


TRECKER AIRCRAFT CORP. 


(FORMERLY ROYAL AIRCRAFT CORP.) 


A Subsidiary of KEARNEY & TRECKER CORP. 
6781 W. NATIONAL AVENUE @ MILWAUKEE 14, WIS. 








French Anti-Sub Plane Flies 


Breguet 1050 Alize anti-submarine aircraft, has made its initial flight. French navy, which 


has ordered 100, has added an order for 


20 more. 


Powered by a Rolls-Royce Dart 


turboprop engine. Alize carries a crew of three and is designed for carrier operation. 


myet engine and almost impossible to 


use it as the prime fuel in a turbojet. 


Comparison of Fuels 


K.asiest wav to ev 
look at the heat of combustion, gen 
erally stated in terms of British thermal 

Btu) per pound of fucl. Some 
tank going to be 
premium as in tl isc of a short 

interceptor aircraft, the criterion 
be calculat n Btu per cubic 

f tankag Ihis is one of the 
liked 


turboret 


iluate fucls is to 


vhe rc 


he iv\ 
iircraft 
f it because of 

refineries, the 
German designers found that the heavy 
between | ind 15 more 

vailable « rgv per cubic foot of tank 
pace Thi paid om nu 2g r cn 
durance. But th 


| 
ony 


Mia 


lamage done to 


oil h KK 


simple comparison 
fucl-air 
ybtained in rou 
turbojet, where 
f air. Once the 
higher fuel-air 
where it ap 
stoichiometric 
ill), this com- 


holds true at low ratios. 
those 


tine operations of a 


comparable to 
there is an 
process 


ratio, and 


cCXC¢ 
goes tow ird 
particularh 
proaches the (where 
there is no excess air at 
Iris is invalidated 
For those 


compared on the basis of their specific 


conditions, fuels can be 
impulses, which are measures of the 
thrust produced by burning unit weights 
of the fuel. Specifi 
thought of as the reciprocal of specific 
fuel consumption; it 
ber ot 
burning one pound of fuel in a second 
Since the dimensions of these units pro 
duce a final 


the specific 


impulse can_ be 
defines the num- 
sounds of thrust produced by 
| | 


dimension of Ib./lb./sec 
impulse unit is expressed 
in seconds 

Iwo pecific 
used to evaluate fucls and engine per- 
formance 
© Fuel specific impulse, which expresses 


kinds of impulses are 
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the impulse in terms of unit we 


fucl, and is generally the 


p 
performan 

© Air specific impulse, which relates t! 
thrust to 


thereforc 


used im rocket engine 
unit weights of air, anc 

used to my e air-breathing 
such as the 
ifterburner and the 


cngine turbojet, turbe 


ramyet 


Fuel Characteristics 
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Pentaborane has another 


characteristic in its high flame propaga 
that 
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GEROTOR aircraft pumps 
offer extremely compact, 
flexible design 

Few pump designs offer sucl 
traordinary flexibility 
ing themselves to the structures 


mounte d as 


accon 
which they are housed o1 
does the Gerotor type. 
The Gerotor is a form of internal 
gear pump consisting of only two mov- 
ing parts: an 
and an outer, meshing toothed element. 


inner toothed element 


The inner element has one less tooth 
than the outer and the “missing tooth” 
provides a chamber 
fluid 

the inlet port 

outlet. (See 

e 1). Pump 
capacity 1s meas- 
ured by the vo 
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tooth’? mult pile 1 
by the number of 
drive teeth and 
RPM. 
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ment without the 


necessary in oUne! gear 
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FIG 
> Gerotor pumps are lightweight, 
valveless, prov ide high volumetric and 
mechanical efficiency and offer excep- 
tional performance at high altitudes. 
> Technical Data — is available and your 
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W. H. NICHOLS CoO. 


48 Woerd Avenue, Waltham 54, Massachusetts 
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CONSOLIDATED 2001 
USAF MA-1 


GROUND SUPPORT! 


/ To meet the vital jet age It provides 
needs of ground sup- © A.C. POWER ...30 KVA, 400 cycies, 3 
port, Consolidated has phase and 10 KW 1 phase, close regulated. 
devoted its fullest re- e0.C. POWER... 28.5 voits, up to 22560 
sources developing both AMP. For Split or single bus start and ser- 
single and multi-pur- vicing. 
pose units proven ® COMPRESSOR... Air supply up to 35600 
efficient and now in active service. Typical of these units psi, 13.5 CFM, 1,000 cu. in. reservoir. 
is the Consolidated Model 2001 (U.S.A.F. MA-1). This highly ® TOWING... All-wheel drive vehicie with 
compact self-propelled vehicle combines in a single unit all re- mechanical or torque converter transmission, 


quirements for towing, testing, servicing and starting jet aircraft. as desired. 


IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS . . Other models of single and 
multi-purpose ground support equipment are available with any combinations of . . AC and 
DC power . . . high pressure air, hydraulics, and low pressure air refrigeration and heating. 


CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs. 


CONSOLIDATED 


DIiBSEt BLECTRIC CORPORATION 


STAMFORD. BRANCHES + DALLAS. TEX DAYTON OHIO - SANTA ANA, CAL + WASHINGTON, ‘DO: C. 
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bustion chambers can be used, which 
in turn means a shorter and lighter 

gine [his is extremely important 
in a ramjet engine, where combustion 
chamber length is a major portion of 
overall length 

Ihe higher flame propagation rate 
ilso pays off in the flameholding pro 
cess. Burning can take place at a 
higher local air speed, which means 
that the subsonic diffuser portion of 
i ramjet need not be as long as pre- 
viously required 


Theoretical Example 


\ quick and simple calculation 
hows the potential of pentaborane 
is a fuel in a_ turbojet Assume a 
single-engine airplane with a 10,000-Ib 
thrust engine and JP-4 fuel for onc 
hour’s endurance at full throttle As 
sume that the engine specific fuel 
onsumption is lb./lb./hr Uhus 
the airplane burns $8,000 Ib. of JP-4 

hour. Its tank volume is approxi 
160 cu. ft 

place the JP-4 fuel with 

ne, making the assumption 

remains the same 


not necessarily truc but is 


enough. Then calculate the ad 


msidering tw operating 
for the umparison: con 
thrust, letting fuel rate 


: | 
onstant endurance, letting 


burning penta- 

to increase its en- 

throttle almost 20%, 

10,000 Ib. thrust. It would 

increase its thrust to 11.900 

constant-endurance condi 
tion 

(hese rough approximations to real 


a re 


Navy R&D Hea 


Rear Adm. William A. Schoech, who is 
assistant BuAer chief for research and de- 
velopment, heads the reorganized Navy 
R&D system which utilizes Weapon Sys- 
tems Concept. 
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performance point up the great ad hydrocarbo 
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parable calculations could be made for nd m 

ramjet and rocket engines Magic 

Metal Slurries Bigg es 
Solid fuels for powerplant have 

been tried with varving degrees of 

success. Rocket and ramjet tests have 

been made as far back as World War 

I] with coal, magnesium and peat in 

briquet and powdered forms. ‘The at 

tendant difficulties have presented real esium slurry 

problems omparabl 
One way around the difficulties of that for 

fuel feed and injection is by making  nesium 
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suspension of the solid fuel in a rust 





Cole Electric Ca. 


S439 STELLER DRIVE « CULVER CITY, CALIFORNIA « TEXAS @-4701 


Transformer, Gun Fire Power Supply 
115/220 volts—400 cycles 
10 V.A., (Hermetically Sealed) 


DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 


Switches Transformers ® Oil Circuit Breakers 
Heaters Rectifiers ® Switch Housings 
Intervalometers Rocket Releases ® Throttle Switches 
Frequency Relays Rocket Indicator Switches © Limit Switches 
Power Relays Bomb Racks © Switchboards 

Air Circuit Breakers 


. and many other products. Specialists in mass spectrometer 
hermetic sealing. Write us regarding your requirements, 
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orY TORQUE MOTOR 
POLE PIECE 


DRY COIL TORQUE MOTOR BOOSTS 


SERVO VALVE LIFE AND RELIABILITY 


Unique isolation diaphragm in the Hydraulic Torque motor and nozzles are symmetrically 
Research Servo Valve acts as a fluid barrier to keep arranged about the center line of the torque arm to 
coil and torque motor completely dry. Because coil minimize null shift at both low and elevated oper- 
and magnetic gap are not immersed in the oper- ating temperatures. 
ating fluid, build up of magnetic particles in the flux Power stage is a unitized control assembly with 
gap of the torque motor is impossible. The high in- stainless steel spool and null adjustments. This, plus 
crease in valve life and reliability is immeasurable. triple filtration adds precision hydraulic operation 

. to the dependability of dry coil construction. 

The Hydraulic Research Dry Coil Servo Valve 
is in current use in military and commercial flight 
control and stabilization systems. It is in produc- 
coil to function at elevated temperatures not pos- tion and available in quantity. WRITE FOR ADDI- 
sible with ordinary coils. TIONAL ENGINEERING INFORMATION, 


As further protection the coil is completely en- 
capsulated to resist all atmospheric moisture, salt 
spray, fungus and corrosion. Encapsulation permits 


aI $ CHALLENGING ENGINEERING POSITIONS OPEN 
4 jf 
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HYDRAULIC RESEARCH 


AND MANUFACTURING COMPANY 
Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street * Burbank, Calif. * Victoria 9-2227 


@-. SHUT OFF f- §~ SWITCH {- REDUCER 


PRECISION HYDRAULIC VALVES AND COMPONENTS FOR FLIGHT CONTROL SINCE 1943 








WS-LIOA: Supersonic 
Dash Over Target 


WS-110A_ requirements call for a 
weapon delivery system with supersonic 
dash performance over the target. 

Such performance could be obtained 
in two ways: new powerplants could. be 
developed operating only on chemical 
fuel, or current powerplants could be 
adapted to burn chemical fuel in after- 
burners only. 

The latter technique is sooner achieved 
and presents less complication. 

Boeing and North American proposals 
for the WS-110A could show a bomber 
of contemporary layout, using power- 
plants either available now or in the 
near tuture. 

The WS-110A would be able to main- 
tain high subsonic cruise speed from 
takeoff until the start of the bomb or 
missile-release run. 

Once headed in to the target, the pilot 
could cut in the afterburners and obtain 
tremendous thrust increase for the dash. 

Practical test results of this technique 
in engine runs, plus advances in the 
chemical production of exotic fuels and 
particularly pentaborane, may have been 
the major factors behind the recent-re- 
evaluation of the WS-110A and the de- 
cision to carry its development along. 








bination is increased more than 50‘ 
over the thrust with octene-1] alone 

These two sets of examples begin 
to indicate the tremendous potential 
of new chemical fuels. Problems will 
be man For example, performance 
with pentaboranc is with most of 
the chemical fuels, depends on higher 
combustion temperatures. The values 
of temperature are going to be higher 
enough than current ones to make 
redesign of the combustion chambers 
a necessity. 

This will in turn call for metal 
lurgical developments to produce new 
alloys, or perhaps will force the swing 
to ceramic-coated or all-ceramic com- 
bustion chambers 

But regardless of the problems, the 
next big jump in powerplant perform- 
ance is going to grow directly out of 
the use of these new and exotic pro- 
pellants. 


Rem-Cru Titanium Buys 
Research Laboratory Site 


RemCru_ Titanium, Inc.,  jointh 
owned by Remington Arms Co. and 
Crucible Steel Co. of America, put 
chased 262 acres in Beaver County, 
Pa.; five miles northeast of present 
plant as a possible site for their new 
research laboratory and administration 
offices 
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CONVAIR F-102A 
Interceptor 


RE 


All-weather performance of the F-IO2A at supersonic speeds 
demands perfection in every vital plane part. That's why 
Camloc’s SPF (Stressed Panel Fastener) is used to secure 
highly stressed access panels...SPF’s have continuous 
thread engagement, no cross threading, long torque life. 


A fast and sure fastener for a fast and sure interceptor! 


FASTENER CORPORATION 


22 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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This is Am 





“What’s America really like ?” “Where’s 
the biggest zoo located in America?” “Do 
they actually let tourists go under Niagara 
Falls?” 

These are some of the many questions 
every American abroad has been asked. 
People want to travel in America. This is 
why Pan Am is publishing another travel 
encyclopedia: New Horizons, U.S.A. 

This informative 510-page hard-cover 
book is designed to encourage tourism in 
America by presenting the most complete 
picture possible to the foreign traveler, 
and to native Americans as well. 

Compiled with the help of American 
Airlines and local Chambers of Commerce 
and information offices, New Horizons, 
U.S.A. presents comprehensive suggestions 


The first responsibility of an airline 
is to be a useful citizen. 





salesman 


on what to eat and where, lodgings and 
prices, points of unusual and historic il in- 
terest, what to wear, regional sports, good 
buys in local products and helpful hints on 


American regional customs and habits 


New Horizons, U.S.A. is in the same in- 
teresting format as Pan Am’s best selling 
New Horizons*, The Guide To World 
Travel (more than half a million copies sold 
to date). The success of New Horizons 
in stimulating world travel has prompted 


Pan Am to tell America’s tr: vel story, too. 


Visitors from outside the United States 
make a contribution to America’s econ- 
omy; in particular to the travel industry. 
And just as important, tourism fosters 
peace and security by the friendly ex- 


change of ideas and cultures. 
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PAN AMERICAN WORLD AIRWAYS 


WORLD’S MOST EXPERIENCED 
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COOL ENOUGH FOR YOU? 


Fenwal’s new Cooling Effect Detector 
rides high in North American F-100F 
Super Sabre .. . Answers question: 

Is cooling air cool enough? 


The Aircraft Industry, the most weight-conscious in- 
dustry of all, has good news from Fenwal Incorporated 
good news in a half-pound package. Fenwal engineers have 
packed a ¢ omplete, accurate ( ooling Effect Detector into a 
package that light. 

North American has sent the feather-weight detector 
aloft in the F-100F, where it warns the pilot the instant 
cooling air for vital electronic equipment fails to cool 
enough. 

The detector, known as the 418801, is not only light 
but versatile. It can be used wherever cooling air pro- 
tects vital equipment. 

rhough simple, it takes into account every variable in 
ambient temperature, air flow, air 
density, humidity, and others. When the total cooling 
effect is inadequate, the detector closes a circuit. Depend- 
ing on the circuitry, an alarm is sounded, an indicator is 
actuated, or automatic remedial action is taken. 

If you are looking for a compact, light detector of in- 
adequate air cooling, the 18801 could easily be your 
answer. Write for complete data or, better still, tell 
us your problem and let us suggest the right answer. 
Fenwal Incorporated, Aviation Products Division, 1211 
Pleasant St., Ashland, Mass. 


air-cooling effect 


Controls Temperature 
... Precisely 


ALL IN A HALF-POUND STAINLESS STEEL PACKAGE here is 
Fenwal’s #18801 Cooling Effect Detector. Inside is a hermetically- 
sealed THERMOSWITCH® unit with a heater element. Characteristics of 
a 22 ohm heater element rated at 32 volts D.( optimum adjust- 
ment range, 500 10,000 Ibs./hr./ft? of air flow exposure limits 
—65°F to 160°F under “no-flow” conditions. Characteristics vary 
with other heater element ratings. 


INSIDE STORY Exposed probe shell is the sensing element. 
Changes in the rate of heat dissipation cause shell to expand almost 

* a heating 
element. Thus, detector signals its own overheat and, simultane- 
ously, overheat of the protected equipment. 


it once, actuating internal switch. Switch is surrounded 
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Two-inch aluminum slab is fitted to worktable. 


Large Skin Mill Used for CF-105 


loronto—Largest skin milling ma 
hine in operation in Canada has begun 
work at the Avro Aircraft Ltd. factory 
near loronto, to make wing sections 
for the new delta-wing  supersoni 
fighter CF-105 being built for the 
Roval Canadian Air Force 

The skin mill was built for Avro Au 
craft to its specifications by Kearney 
and ‘Trecker, Milwaukee, Wis., at a 
cost of $825,000 lhe manufacturers 
re reported to have spent over a mil 
lion dollars on its design, and now are 
preducing these machines at a_ cost 
of $600,000 for other industrial plants. 


Versatile Machine 


The skin mill is one of several new 
machines installed at Avro Aircraft for 
the manufacture of the CF-105. It 
is considered the most versatile in its 
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field and capable of carrying out any 
skin milling work on 
of the foreseeable future 


urcraft designs 


How It Operates 


Basically this is how Avro’s new mill 
operates 

Alongside the 28 x 9-ft. work table 
is another table on which the metal 
pattern template is placed. A stylus is 
guided by the operator along the con 
teurs of the template. This stylus, under 
eight ounces of pressure, transmits its 
readings to an electronic center which 
sends out the pattern to the large 
traveling head of the machine 

As the 70-ton head and gantry starts 
to move, the tool attached to it begins 
to trace the same pattern on a solid 
billet of aluminum, ripping the chips 
out at high speed. During test runs a 


TMI TUBING IS ALREADY 





TMI STAINLESS STEEL 
TUBING HAS 











~=SS> a >= 
NEARLY 10 MILES OF TMI 


TUBING IS PROVING ITS 
WORTH ON THE NAUTILUS! 


¥ 


UNDER ACTIVE TEST FOR 
APPLICATIONS IN THE AIR! 





TMI TUBING IS BASIC 

IN AMERICA’S FIRST 
COMMERCIAL NUCLEAR 
ENERGY ELECTRIC 
POWER PLANT! 





© TMI’s Atomic Experience is at your service from 
the initial plans to the final proven specifications. 
Specializing in stainless steel and special alloy 
tubing—in small diameters, .050” to .625” O.D. 
with tolerances as close as .001" when required. 


TUBE METHODS INC. 


METALLURGISTS © ENGINEERS © MANUFACTURERS 


BRIDGEPORT (Montgomery County), PA 





FAST ¢ ACCURATE 
AUTOMATIC DATA PROCESSING 








RADIATION, INC. 
DATA 
PROCESSING SYSTEM 


PROCESSES DATA IN MINUTES INSTEAD OF DAYS 





Whatever form your original data is in - - - Features: 

High-speed operation 
Automatic programming 
Digital operation throughout 


@ direct analog voltages 
@ output from any telemetry system 


@ output from most data collection systems 
Extreme accuracy 


---- this equipment converts the raw data, Instantaneous Quick-Look analog plots 
| either analog or digital, to digital information Integral zero-shift, scale factor, 





acceptable by high-speed computers. and linearization 


Address all inquiries to Dept. D 
P. O. Box 37 Let us show you how this system can fit your 


Melb Florid , 
ee specific data handling problem. Write for 


complete information 


| 
(ip RADIATION Inc. "35°82 
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23 in. wide by 13 
chewed through the metal at 
fect a minute 

l'o keep the cutter cool while run 


tool taking a cut 


deep 


ut ning 


ning at these speeds, 1 flood coolant 

tem provides 75 gal./min 

On a typical skin job the machine 
will start with a 3,300 Ib. billet of alu 
minum and in short order end up with 
i finished product weighing under 300 
lb., having milled out 90% of the 
weight in chips. To keep the machine 
from burying itself in chips, the chips 
ire fed onto a convevor belt, which 
im turn feeds them into mobile scrap 


bins 


Tilt and Swivel 
I he large slabs of 
held in position on the 

vacuum, and the tool 
nd s\ led to facilitate the cutting 
skins nd | 


sv motor 


iluminum are 
work table by 


can be tilted 
converg 
hinc 


he mill is also foe 


uum holding 


Iproof safety-wise 
the work drops 
rtain minimum, the tool 
stops cutting and retracts The 
thing happens if the tool begins 
overheat ['o prevent any danger of 
1 tool cutting too deep and into the 

rder metal of the work table, a two 
ch slab of aluminum is permanent; 
fitted over the whole table area and 
the work this. First cutting 
job for the mill was to take a fine shav- 


saTnic 
+ 


oO 


rests on 


iby 


= a 


il 


—, — 


r 


FLOOR MOUNTED cubicle containing electronic tracer control equipment is examined by engineer. One of spar milling 
four spindles is mounted horizontally at center. 
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ing off the whole of this aluminum slab 
to ensure its complete alignment with 
the tr iveling head 
Ihe mill weighs 200 ind rests 
150 cu. yd. of 
1S laid In 
Base of the 
thick 


rete 
pour 
is four feet 


reinforced conc 
one integral 
foundation 


Electronics Controls 
Spar Milling Machine 

The first 90-ton universal spar mill 
ing machine controlled bv an ele 
tracer svstem has been com 
pleted for the USAF’s Air Materiel 
Command 

Manufacturer of the unit 
Onsrud Ma Works, In 

developed | 


ilty Dept 


tronic 


nine 


on the macl 
ipable 
I 

yan accurac\ 


iage feed rate as high 


min. and a head feed of 


per min 
make 


scparate 
} 


ri) } ‘ 
controlled by the i 


Ihe miller can 
imultaneous or 
motions, 
selsyn-type tracer system 

Major use of the machine will 
in manufacturing wing spars, rib 
Thus the cutter 


be able to produce 


skins control h 
simultaneous 


tical, transverse and rotational motions 


of 
ind nical production 
that 
machinist 


¥f duplicate parts, including those 
ire too complic ited for 


to turn out ualh ven at very 


slow speeds 


machine’s 


Two machine mounted operator control stations and pendant station are at 
right. Selsyn tracing heads follow template mounted parallel to workbed along machine base. 





Force Gages Measure Controls 


sizes of spring-actuated force 
gages are being used by Republic Avia 
tion Corp, to measure stick and rudder 
pedal break-away and maximum deflec 
tion forces of the hydraulically-powered 
flight latest jet 
fighters 

Purpose is to determine whether or 
not the proper force-deflection gradient 
has been built into an aircraft’s control 
ystem to give the pilot a_ realistic 


l'wo 


control systems of its 


feed.” 
Ihe gages, similar to precision-made 
fish scales, but which can measure both 


in tension and compression, are made 
by the Hunter Spring Co., Lansdale, 
Pa 

Rudder pedal forces are 
with a Model D-100A 
1 100 Ib. capacity and an 
+1.0 |b 

(he instrument was especially de- 
signed and built by Hunter for Re 
public for this job The unit 
porates three 6 in. extension rods which 
provides an 18 in. extension for the 
gage’s compression head. ‘This allows 
the inspector to read the dial without 


Inc isured 
with 
iccuracy of 


indicator 


InCOT- 








STRENGTH 


Extensive research 

by Whittaker engineers 
resulted in the present 
stainless steel design 

which assures a gyro 

of unsurpassed ruggedness. 
Whittaker gyros, 

because of the extreme rigidity 
of the entire assembly, 


can resolve any vibration 


. 


problems you may have. 


Whillaker Gyro 


DIVIGION OF TELECOMPUTING 
CORPORATION - 


VAN NUYS, CALIFORNIA 


STANLEY 7-S511 





i 
INSPECTOR 


pedal 


resisting rudder 
Hunter D-100A 
measuring 18 in. 


force 
with 
Ixtension 


reads 
depression 
gage. 


allows comfort in cockpit. 


force 


MODEL L-30 force gage is used in tension 
to check F-84F stick nose-up. Compression 
head is shown at end of gage (right). 


having to crouch in an uncomfortable 
position in the cramped fighter cockpit. 
Detachable handles fit on the insides of 
the gage to allow the operator to exert 
sufficient force on rudder pedals 
Fore-and-aft 
forces are measured with a 
Model L-30 gage, modified to 
Republic’s needs, which has a 30 Ib 
capacity and an accuracy of 3 Ib 
made with the 
instrument’s compression head except 
the nose-up, stick-back movement. This 
is done by looping a wire around th« 
stick’s grip and attaching it to the 
gauge’s hook and using the device in 


stic k 


st ind ird 


and side-to-side 


meet 


All measurements are 


tension. 

A variety of standard attach- 
ment fittings are provided to simplify 
performing a large variety of tests. 

Hunter makes a line of 18 different 
force gages, ranging in capacity from 
1 lb. to 200 Ib. All incorporate indi- 
vidually calibrated, compensated spring 
svstems which actuate jeweled dial 
mechanisms. 


end 
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a navigation system that 
solwes jets’ problems 


The navigational needs of high-speed, 
fuel-hungry jet aircraft—civilian and mili- 
tary alike—were anticipated long in advance 
by the Air Force and General Precision Lab- 
oratory. Almost nine years ago, GPL began 
research on this problem in conjunction with 
Wright Air Development Center, ARDC, As 
a result, GPL has had in actual production 
for the Air Force for more than a year the 
most advanced air navigation system in op- 
erational use. 

This GPL System guides an airplane to 
its destination under any conceivable condi- 
tions, anywhere in the world. It reports con- 
tinuously and automatically — and with 
unprecedented accuracy—where the plane is 
and the distance to its destination, together 
with the direction the plane must fly to reach 
it. Completely self-contained within the plane, 
it needs no ground guidance, no search radar, 
no optical observations. In millions of flight 
miles in Air Force and Navy bombers, trans- 
ports, patrol craft and hurricane hunters, this 


to civilian use, they will be guiding commer- 
cial jet planes to the remote corners of the 
world and make far-reaching contributions to 
fuel economy, passenger convenience, safety, 


and efficient use of limited air space. 


LA. 
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HOW GPL'S DOPPLER NAVIGATION SYSTEMS WORK 


GPL's Doppler Systems required the harnessing of the 
physical phenomenon known as the Doppler effect— 
the apparent shift in the frequency of sound or elec- 
tronic waves transmitted from a moving object to a 
stationary one. They bounce radar waves off the earth's 
surface beneath the aircraft and measure the frequency 
shift in the echoes. From this shift the ground speed 
and drift angle are accurately determined. These data 
are combined, in conjunction with a compass, to con- 
stantly compute the plane's latitude and longitude, 
from which the system figures the course and distance 
to whatever destination is manually inserted, provid- 
ing a steering signal for the pilot or autopilot. Four 
other GPE Companies took part with GPL in accom- 
plishing this engineering achievement. 





Though you may have no need for a 





highly accurate navigational system, you may 


well have use for the scientific facilities and 
technological resources that made these GPL 
systems possible. For information, write: 


GPL Doppler System and its variations have 
demonstrated the best systems accuracies ever 
achieved by global navigators. When adapted 


ENGINEERS—Join the 
whose creativity is respo; 
this outstanding 
Send resumé to Pe 


General Precision Laboratory Incorporated 


Pleasantville, New York 


A SUBSIDIARY OF 





SOLAR 
AND JUPITER" 


Gas Turbine 


Engines 


From Tokyo to Thule the Air Force 
meets the Solar Serviceman 


GAS TURBINE ENGINES are gaining ever 
wider use in military service . . . for air- 
borne generator sets, ground support 
units and many other applications. Solar 
Field Servicemen constantly visit Air 
Force bases and Armed Service evalua- 
tion centers establishing training pro- 
grams and checking installations, Solar’s 
Field Servicemen are a vital part of the 
team that has produced the trouble-free 
record of Solar gas turbines. 

Solar builds both the Mars 50 hp and 
the Jupiter 500 hp gas turbine engines. 
The Mars is now in use on the Lockheed 


C-121C, Douglas C-124C, Convair 
C-131B and the Boeing KC-97 tanker 
The Jupiter is being produce d as a com 
pressor pack and in variable and constant 
speed versions for other applications. 

Che proven depend ibility of Solar gas 
turbines is the result of nearly three dec- 
ides of experience engineering and 
fabricating precision products of alloy 
stee ls tor severe service. Can this experi- 
ence he Ip you solve a ¢ »ymple x engineer- 
ing or manufacturing problem? For 
information write Dept. C-96, Solar Air- 


craft Company, San Diego 12, California. 


Designers, Developers and Manufacturers « Gas Turbines «+ Aircraft and 
Missile Components * Bellows * Controls « Coatings « Metal Alloy Products 
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WRITE FOR BOOKLET 
Solar ga 


tages 


Sen 


ew brochure 
turbine how they wo 
they offer to forward-looking 
' 


d for a copy today 








SOLAR 


AIRCRAFT COMPANY 


ENGINEERS WANTED Unlimited oppor- 
tunities in Solar's expanding gas turbine 


program! Write today, giving experien 











l'ank Test Table 
2 » . 
Design Progresses 
i) 

\ 20,000 Ib. slosh and vibration 
table for environmental testing of fucl 
ells and tanks at Wnght Air Develop 
ment Center has passed the preliminary 
aesign stage 

Work was done by Century Engi 
necrs of Burbank, Calif 

Ihe sloshing motion is imparted to 

tilting reaction block bv a_ throw 
rank and connecting rod driven by a 

) hp. electric motor through a variabk 
peed unit and an 87.5 to 1 reduction 
Ihe specimen table is mounted on the 
eaction block and vibrated verticalh 
relative to it bv four eccentric mass 
gencrators cach of which will generate 

px ik force of 60,000 Ib 

All four units are driven from a 

ngle hvdraulic motor mounted on the 
reaction block. Its supply pump is 
driven bv a 100 hp clectric motor. Six 
teen flexures limit movement of the 
table relative to the reaction block to 
vertical and prevent horizontal trans- 
lation and rotation 

Vibration capabilities arc 
@ Frequency—20-50 cps 
¢ Double amplitude—.050 in. 

@ Peak acceleration—7.7 G 
e Specimen weight—20,000 Ib. 

Slosh capabilities are 
© Frequency—10-20 cpm 
¢ Double amplitude—16-30 deg 
¢ Specimen inertia—50,000 Ib. ft. sec. 
@ Specimen C.G. location—48 in. above 
table 


General Electric Buys 
Cincinnati Land 


General Electric Co. acquired a 108- 
acre plot adjacent to the company’s jet 
engine plant at Evendale, Ohio, near 
Cincinnati The purchase added to 
GE’s present area will make 269.7 
icres all told encompassing the GE 
facility. 

J. S. Parker, general manager of the 
company’s Aircraft Gas Turbine Divi- 
ion, said the additional land will allow 
greater flexibility for future planning. 


Navy Re-Orders Radar 
Super Constellations 


Los Angeles—Receipt of a $50 million 
re-order from Navy for WV-2 Super 
Constellation radar planes increased 
total military contracts awarded Lock- 
heed Aijrcraft’s California Division 
uearly $140 million, the company re- 
ported 

The WV-2 order, the fifth placed by 
the Navy, will extend deliveries of the 
electronic carly warning airplanes 
through 1958. Exact quantities are not 
disclosed. 
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United 


specifies Sk) 
for entire 
new jet fleet 


In one of the largest commercial it superior for use in jets. Skydrol 
jet orders ever placed with one is the only fire-resistant fluid 
manufacturer, United Air Lines approved by the C, A. A. 

recently purchased thirty Doug- outlasts, outperforms petroleum 
las DC-8s for delivery starting in fluids... providing higher lu- 
1959. To help assure maximum bricity for longer hydraulic com- 


operating safety and efficiency ponent life, 


for these jets, United specified a 
fire-resistant Skydrol fluid for the 
hydraulic system (Skydrol 500). 


Whatever your needs in hydrau- 
lic fluids, there’s a Skydrol to do 
the job best. For more tacts, 


The same advantages that make write: Organic Chemicals Divi- 
Skydrol the preferred fire-resist- sion, MONSANTO CHEMICAL 
ant synthetic hydraulic fluid in COMPANY, Box SKD-65, 
piston engine aircraft, also make St. Louis, Missouri. 


sa% 


THE DOUGLAS DC-8, powered by four P&W J-57 engines, will 
carry 112-140 passengers and 7000 Ibs. of freight over 3000 miles 
non-stop at speeds up to 575 m.p.h. Seat-mile costs of operating 
these jets may even be less than latest piston types. 


34 MAJOR AIRLINES NOW USING SKYDROL 


LAI ARAMCO 
ANA U.S.AF 
LASCA B.0.A.C 
SLICK NATIONAL 
JAL PANAGRA 
PAL WESTERN 
ALITALIA 
SWISSAIR 
UNITED 
AMERICAN 
BRANIFF 
DELTA 


Skydrol: Reg. U. S. Pat. Off. 


AIRWORK, LTD. 
NORTHEAST 
NORTHWEST 

AIGLE AZUR 
CATHAY PACIFIC 
CONTINENTAL 
FLYING TIGER 

PAN AMERICAN 
CANADIAN PACIFIC 


woiRcoAch WHERE CREATIVE CHEMISTRY 


TRANS-CARIBBEAN WORKS WONDERS FOR YOU 
















THEY CAN RUN... 
‘+ BUT THEY CAN'T HIDE: 


# 7" 





The “‘bogeys’’ never had it so bad. Successful infiltration of our skies by 
their manned aircraft is slimming away to the point of no return—thanks 
to Navy F4D Skyray fleet interceptors. 

The sleek, supersonic Skyray has a new stinger—Westinghouse Aero 13 
armament control system. Aero 13 employs search-track radar to find the 
target. The computer calculates the best attack course and firing informa- 
tion. The rest is wreckage! Weather and moonless night make no difference. 
The “bogeys” can run, but they can’t hide. 

The Aero 13 armament control system is another example of Westinghouse 
creative engineering to solve today’s problems—and tomorrow’s applications, 
as well. Information and engineering assistance in specific fields of airborne 
electronic systems are available to you from Westinghouse Electric 
Corporation, Air Arm Division, Friendship International Airport, 


Baltimore 27, Maryland. J-91050-X 


THE AIR ARM SYSTEMS FAMILY 
Fighter Armament Bomber Defense Flight Control 
Missile Guidance Special Purpose Systems Components 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR Yous 





Unique barrel-type package fits 
perfectly in the nose of the aircraft. 
Overhead slide-rail mounting pro- 
vides easy pull-out for service. 





EXCEPTIONAL 

OPPORTUNITIES 
FOR SCIENTISTS 
AND ENGINEERS 


in rocket development at 
Phillips Petroleum Company 


The Rocket Fuels Division of Phillips Petroleum 
Company operates Air Force Plant 66, a 
multi-million dollar plant with modern facili- 
ties for research, development, testing and 
manufacture of solid propellant rockets. 
Exceptional opportunities and key positions 
are now open to scientists and engineers of 
proved experience and ability. Challenging 
opportunities are also available to recent 
technical graduates, with or without expe- 
rience. Phillips Petroleum Company is a 
progressive, diversified company with assets 
of more than one billion dollars and an 
already established reputation in the rapidly 
expanding rocket field. 
You are invited to write to our Technical 
Personnel Office, Rocket Fuels Division, 
-_ Phillips Petroleum Company, McGregor, 
7 Texas. Your résumé will receive prompt, 
confidential attention. Interviews will be 
arranged for qualified applicants. 


Booster Type Rockets by Phillips 66 


Above. Giant PUSHER rocket, made from low 
cost, petroleum-derived materials gives tre- 
mendous thrust for short durations. 


Left. The M15 JATO was the first of its kind 
to meet rigid Air Force performance tests. 
(Boeing Airplane Company photo). 


Rocka Fuels Division 


PHILLIPS PETROLEUM COMPANY 
McGregor, Texas 





HUMAN FACTORS 





Rocket-Tube Ejector Adds to 
scape Margin for Jet Pilots 


Cushman 


By Robert 
New York—Rockct-tubc 
catapult is being readied 
Convair F-106 by the ‘lalco 
Corp Hamden, Conn 
Ihe new ejector i canted rocket 
cyection 


pilot cmc! 
PCN ( ips 
for the 


engineering 


idded 
ind to counteract 


insick i tube to give 
height at low altitude 
+ 


he air-blast deceleration at high speeds 


Standard Catapult 


Standard USAF’ M3 telescoping tubc 
t catapult is not 
h speed ejects from 


thos« if 1S 


onsidered safe for 
supersonic all 
us¢ d 


tt (even currenth 


ind never wa invthing but 
on-the-deck 
ling to experts at the 


torv, Wrnght An 


ind in the 


rginal for ejects, a 
| quipm« nt 
Development 
Ipe device section 

idvanced aircraft projects 
In the rocket-tubs catapult the } lb 
t charge ignites when the pilot push« 
eject button and expands in_ the 
pushing the rocket 
ittached to the seat) out piston 
M3. Once the pilot 


tubc which 


and seat are lifted clear of the 
rails in the cockpit, the 5 Ib 
giain is fired 

Ihe rocket thrust, directed 
the pilot scat center of gravity 
to separate the pilot from his disabled 
hip 

Because it 1 
lot-seat 


yitinu 


directed through th 
center of gravity, there is no 


; 


I 
unbalan ed torqu to iggTavat¢ 


ling 

lurthermore, — the canted rocket 
thrust has a forward component which 
can soften the reat 
| lot 1 t pulted 


vard jolt) which 


occur when th 
brupth into t lip trcam 
Actually it is this 
ng of the 


the sudden departure 


plit ( 
icrodynamicall 
fran urving hin 
hich do th 


¢ 


Deceleration Force 

\t peed Mach ] ind Cc 
the les iltitud 
30,000 ft. the ur load on th 


na\ casils he 


OVC! 
dens« II ot 
total 


is great as seven ton 


| 


FORCE vectors in ejection explain use of 
4.500 Ib 
component counteracts seven ton slipstream 
5.000 Ib 


canted rocket nozzle. The forward 


force. The upward component 


provides twice the height of present ejectors. 


g the 
in the 


n 
But Da bult 


who ntl 


crned 
ilt firm, wa 
at ept ( 
when h 
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PRELIMINARY version of Talco’s rocket-tube catapult is shown in centerline slice. Outer container is anchored to airframe (left) and 


rocket assembly is at right. Firing pin (1) actuated by pilot’s eject button ignites tube grain (2) 


2). Gasses fill chamber (3) and push back 


lock (4) allowing grips (5) to spring in and the intermediate sleeve assembly (6) to move upwards (to right). When intermediate sleeve 
(6) slams against restraint on end of outer container, jolt causes thin rim of plug (7) to shear off and gasses from chamber (3) to enter 


nozzle (8) and ignite rocket grain (9). 











A Le 


Wty iy 





% 





FULTON’S ejector (facing opposite way) uses electrical squib-fired ignitor charge (1) to push locking levers (2) out and fire the tube grain (3). 
Gasses expand out nozzle (4) and work against barrier (1) to start seat moving (to left). Vent valve (5) is for grain overburning on hot 


day. Seat movement actuates microswitch (not shown), fires rocket charge ignitor (6), sets off main rocket charge (7). 


destroys barrier (1) and reaches canted nozzle (4). 
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Main rocket charge 








a You get more in 


DARNELL 


p> CASTERS AND WHEELS ~d 


etait” 
» 
a. tO em 


Rato Launches Drone Types 


Radioplane RP-77 target drone (above) blasts off zero-length launcher on thrust from main 
powerplant and two small Rato rockets. Launcher was recently developed by compan 

RP-77 is recoverable by parachute. Photographic reconnaissance of a battlefield area is the 
mission for Radioplane RP-71 modified drone aircraft (below Plane is in service with 


Ail tenes ol ccliee* taeda c0lt, enadion Signal Corps for tactical remote reconnaissance. Launching is by Rato rockets 
and hard for smooth operation on all 
kinds of floors. Featuring Neoprene rub- 
ber treads resistant to steam, water, 
oxidation oils and waxes and unaffected 
by mos? chemicels expertly compounded 
to Darnell standards in our own rubber 
factory. 


1. LONGER EQUIPMENT LIFE 
2, GREATER FLOOR PROTECTION 
3. EASY EQUIPMENT MOVABILITY 


a tea oe 2 
- " a 


a > ae 
a aaa — - 
a te 


plied for a patent on the combination Since this test was made at Mach .3, 
principle and _ presented the combined it only represents the new svstem’s 
1ocket-tube cjector to the Frankfort ibility to imerease take-off and land- 
Arsenal ing survival, situations which neverthe 
Last month two dummies. were ] 
ejected from a_ side-by-side TH-102 _ f 
cockpit on the high-speed sled at 
] al Air Force i one dummy Landed Ahead 
by a seat equipped with the standard Ihe effect of the forward component 
M3 double-tube catapult and the of the rocket was to cause the ‘Talco 
cther bv one of Talco’s new rocket rocket seat to land 100 vd. farther down 
tube combinations. Convair observers the track in the direction of the sled’s 
reported that the l'alco equipped motion. At Mach .3 neither dummy 
Pe OTA TION, Lm nae went from half again 3 ies tumbled much, but at higher o1 lower 
60 WAIKER STREET, NEW YOaK 19, NEW Yoax as high as the M3 ejected dummy. In — speeds the fact that the ‘Talco system's 
16 NORTH CLINTON STREET, CHICAGO 6, ILLINOIS addition, the Taleo dummy had ample _ rocket thrust line is directed through 
time for the parachute to open. the pilot-seat center of gravity is ex- 


ss cause a large percentage of cyection 
talitics. 


( 
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Jet Airliners 


..- another Giant Stride 
in Modern Transportation 


Because TIME is the world’s most prized possession, today’s 
travelers are demanding planes that will get them to their 


destinations hours earlier. To meet this demand, two new jet 

airliner designs— the Boeing 707 and the Douglas DC-8 — 
are already in production. Powered by Pratt & Whitney JT3 
Turbojets (civilian version of the military J-57), they will 
soon be put into service by sixteen leading domestic and 
foreign airlines. 


equipped with main fuel pumps by 


CECO model 9400 Main Fuel Pumps, 5 
which are standard equipment on all J-57 
non-afterburning engines, have now been 
selected by Pratt & Whitney for the com- 
mercial version of this famous power plant. 


Yaz: 





CHARTER OAK BOULEVARD, WEST HARTFORD 1, CONN. 


Makers of Jet Aire rajt Accessories Produced TODAY 
to meet TOMORROW'S Progress 





Bellows Tie-Rods 
Control Thermal Growth 


These internally restrained stain- 
less steel assemblies are used to con- 
trol the growth of thermal loads in 
pneumatic ducting systems by angu- 


lar deflection. Two kinds are avail- 


able: a center link type and a double 
link bar type. The first anchors the 
ends of the bellows at a single point 
along the bellows center line; the 
double pivot type employs two pivot 
points on the bellows center line. In 
a tension system these tie-rods re- 
duce the bending moments, reduce 
the column loading and reaction 


loads at the mounting flanges 


A complete line of aircraft qual- 
ity stainless steel bellows and duct- 
ing components are manufactured by 
Arrowhead. Other products include 
pressure compensating chambers, 
braided-bellows and flexible rubber- 
fiberglass ducting. Bellows are made 


” 


in all diameters from 1” to 


For additional information, write 


ARROWHEAD RUBBER COMPANY 
METAL PRODUCTS DivV., 
2330 Curry Street - Long Beach, Calif 


74 


Supermarine N.113 


Vickers Armstrongs Ltd. Supermarine N.113 on deck elevator of British carrier 


Royal. 


Note out-folding radar-carrying nos« 
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4130 GRADE 


© AMS - 6371 = * AN-T-69 
* MiL-T-6736 * AN-WW-T850c 














GOVERNMENT SPECIFICATION TUBING IN STOCK... 


1025 GRADE 


* MIL-T-5066 
* AN-WW.1846 


4135 GRADE 


© AMS - 6372 
© MIL-T-6735 


=}y, DETROIT, MICHIGAN 
Sass (Sfash “LOS ANGELES, CALIFORNIA | 
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200 gpm fuel flow— 
shut off in 1/4 second! 


jhly efficient new fuel 


yned by Whittaker t 


ressure f 


sling operat 
alve is af t 
per type. This c 
tne ayr 
© augment the 


the 


line pressure ont 


PERFORMANCE 


es 


ut-off forces are 
ton to enable 


nst the maximu 


pressures. 








l 
Wm. R. Whittaker Co., Ltd. Dept. 356 | 
915 N. Citrus Avenue ! 
Los Angeles 38, California | 
Gentlemen: | 
Please send me further information on fueling | 
shut-off valve. | 
| 
| 
| 
| 
! 
| 


Name 





Company. 





Address. 





City Zone State 


L ecemancnenanarenananenaneranasasanenenasenend 








“FOR MAXIMUM KILL- 
PROBABILITY” 


i} 


In the most advanced airplane of its type ever devel- _ Here’s the way this system works. 
oped — Lockheed’s F-104A Starfighter — Barry’s new Helical aan editiend 
I >oral* Mounting S st Sg ¢ solving the toughest com- e cal springs Congnec 
ntegra Mounting systems are solving the toughest com to function in their axial 
bination of shock, vibration, and sustained-acceleration direction only are grouped 
problems ever posed by jet aircraft. Literally a “missile with about the load attachment 
a man in it”, the F-104A demands that equipment mounts _— Points so as to provide con- 
give superior performance, in less space, and at lighter tromed renstence 0 move- 
aii ‘Seay ? —_ . 5 ment along the a and 5 axes. 
weight than ever before. For the ¢ axis, resistance is 


Here’s how Barry's Integral* Mounting Systems are meeting Provided by the slightly tapered side flanges of 
the mounting frame working against the displace- 


this demand in the production models of the Starfighter. rent of all the load-carrying springs. 

In a space only 12% x 5% x 1-13/32” on each side Damping adjustments (see dia- 
of a 150-pound load . . . a pair of units weighing less than gram), completely independent of 
three pounds each . . . provides adequate vibration isolation the stiffness - - hag I 

. . . . . . y e > y xX y 
at 4g sustained acceleration in all radial directions . . . passes springs, provide Cesgn Mexivust) 
ih \ ei . “ Seas ca for obtaining desired natural fre- 
all shock-test requirements of this supersonic fighter oo quency, transmissibility at reso- 
performs reliably through wide temperature and altitude C77 nance, and degree of vibration and 
ranges . . . and provides positive, quick-release attachment LA shock isolation. 
to the airframe to satisfy Lockheed’s requirements for “plug- Write for THO-5 containing a full exposition 
in” electronics-system components. of this All-Angl Integral* Mounting System. 

*Integral means... ok 


Designed specifically for the environ- 
ment performance requirements. | 


Built specifically for the equipment. 

to oO Pe t Be oO L ort SALES REPRESENTATIVES ay can save time, space, and trouble 

y bringing your shock and vibration 

INCORPORATED IN ALL PRINCIPAL CITIES problems to us. Call your Barry sales 
representative. | 














715 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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the bottom of his tube chamber 
his valve allows the temperature sensi 
olid propellant grain to be de 
igned for adequate kick in cold 


peratures but vents the excess when 


; 


the gram is warm and burning to 
ipidh 


Source of Danger 


As with so many of the safety de 
cs heaped upon modern aircraft, the 


nproved system also 


intensifies it 


n built-in hazard in case of malfun 


a mand in 1c! 


propellant 
t Lhough 


iti ( ount the possi 
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enemy action, thev do agree ther 

increased possibility that rough 
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is a pure rocket 
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Atlantic Rese il h 
now working on 
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the principle for 
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New Company to Make 
Chemical Propellants 


Development of gas-generating d« 
for aircraft will be one major ol 
tive of Propellex Chemical Corp., a 
nt entry into the chemical propel 
nt field 

Founder of Propellex is Dr. Robert 
\. Cooley, formerly with Olin Mathie- 

n Chemical Corp 
he company will work in the areas 
of propellant research 
development and manufacture. In the 
ircraft field, the company proposes to 


ind explosive 


emphasize gas generators as jet engine 
tarters, aircraft and missile auxiliary 
powcr units and safety devices, as 
ection systems. Propellants are being 
round fertilizer-grade am 
monium nitrate to reduce the cost of 
solid fuels 


cic\ eloped 
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A MINIATURE SPOOL TYPE HARNESS REEL 














ay. 
with TO 's fully automatic 


multi- directional protection! 





SARRETT MFG. CORP., Toronto, Canada 


ere’s the most advanced design in personnel protection—the Pacific 
Ex HR-40 Shoulder Harness Reel! Based on the same principle of 
operation as the now standard HR-30, this new reel works ag 
force which tends to throw the user from his seat in any a 
permits full mobility and freedom to perform all duties, yet, when an 
emergency does occur, it locks instantly and automatically to hold the 
seat occupant safely in place! 


Made to the absolute minimum we r on s one na 


and is the smallest overall package available. It is designed especially to 
pul the shoulder harness reel logically out of the wav of ejection seat 
mechanisms and other equipment, by its con 
venient location on the seat head rest. It 
permits easy initial installation, fast harness 
attachment and can be used with integral suit 


harnesses when they are available 


Fully self-contained, the HR-40 needs no 
electrical, hydraulic, or other external acces 
sories to operate, and is absolutely unaffected 
by temperature, vibration or the position of 
the aircraft. The entire reel is fully tested and 
built to conform to Air Force Specifications 
MIL-R-8236, type MA-6 

For more complete information, contact your 
nearest Pacific office or representative, or 
write for the latest bulletin on the HR-40! 











TRADE MARK 


+ 


Le zx 


Pacific development for 


greater flight safety 
and comfort! 


PACIFIC SCIENTIFIC CO 
PACIFIC SCIENTIFIC CO. P.O. Box 22019, Los Angele 
ANGELES « SAN FRANCISCO ©« SAN Please send me 
e SEATTLE «© ARLINGTON, TEXAS HR-40 head rest 
REPRESENTATIVES: 
sINEERING CO 
* Baltimore, Md 








c Ind. ¢ Mi 
bi Oh e Stl 








England: TELEFLEX PROD., LTD 


» France: SARMA St. Voilier 
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announcing 
VOI-SHAN 


((CABUCKLE 


The first 
completely new 


WN) 
PP Pere 


= 


turnbuckle 
in 35 years! 


UT) 


ih 
ete 


21 TIMES LIGHTER 
SHORTER LENGTH 
CONSTANT LENGTH 
STRONGER 

EASIER INSTALLATION 


— 
= 


Already in use by many 
major aircraft manufac- 
turers, the CABUCKLE 
answers the problem of 
more efficient cable ten- 
sioning and adjustment 
CABUCKLE’S many unique 
design features offer un- 
usual flexibility of applica- 
tion, yet provide absolute 
dependability. This new ac- 
cessory is available in a 
wide choice of standard 
sizes or special types to 
your specifications. Write 
for complete catalog 
information 


Here’s How the CABUCKLE Works 


Swaged Ball 
Terminal End 


CABUCKLE consists of three parts: a 
threaded sleeve, a crosspiece and an 
adjusting nut. Use of a wrench on the 
adjusting nut provides accurate cable 
tension. Available in most materials 


WOdeSHAN 


MANUFACTURING COMPANY 
1 PHE 


MANUFACTURING COMPANY 


ao 
8463 Higuera St., Culver City, California 








Martin Maneuvers 


Martin P5M demonstrates water maneuverability with Martin developed hydroflaps. Flaps 


on both sides of rear hull can be used individually as rudders or as brake when opened 


together. Devices also can be used as mine doors. 
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THE INFORMATION ON THIS PAGE IS TYPICAL OF THE DATA YOU WILL FIND IN THE NEW AIRBORNE CATALOG 


LINEAR ACTUATOR 


R-5170 
350 Ib. max. op. load 
wt. 0.97 Ib. 


GENERAL 
ENGINEERING DATA: 








1 26 volt de split field, series wound 
reversible, intermittent duty motor 
with magnetic brake. Available 
with thermal overload protector. 


Unit includes limit switches ex- 
ternally adjustable through entire 
length of stroke, positive overtravel 
stops, overload clutch, and anti- 
rotation device. 


Maximum operating load — 350 Ib. 
Ultimate static load —1000 Ib. for 
12 inches maximum extended 
length. 


Weight 0.97 Ib. 

Plus 0.03 ib. x stroke in inches. 
Plus 0.04 Ib. for thermal overload 
protector. 


5) Maximum dimensional tolerance 
+ .03 in. unless otherwise specified. 


Dimensions given are minimum 

lengths for zero stroke. To deter- TYPICAL 
mine minimum length for required PERFORMANCE 
stroke, add stroke plus stroke 

overtravel plus total end fitting 

adjustment. 
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DIBBOANE 


AIRBORNE ACCESSORIES CORPORATION NEW AIRBORNE CATALOG 


Contains full information on the Airborne 


HILLSIDE 5, NEW JERSEY line of electro-mechanica! actuators, feel 
systems, and electric motors. Write us for 


Represented in Canada by: WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 12, Ont. your free copy today 











G-E TURBOPUMPS ON THE B-52 are driven by air ducted from the jet engines. 
These units supply the hydraulic power necessary to operate the bomber’s steer- 
ing, empennage surfaces, landing gear, bomb-bay doors, and wing spoilers. 


G-E TURBODRIVES ON THE B-52 also operate on air ducted from the engines. 
These constant-speed drives each turn a 60-kva, 400-cps alternator which produces 
electricity for the B-52’s radar, lighting, armament, and control panels. j " 
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New General Electric Air-turbine Drives Save 


The Boeing B-52 Stratofortress, newest Air Force 
jet bomber, uses General Electric turbopumps and 
turbodrives to help supply its hydraulic and electric 
power. Chalking up more than 100,000 hours operat- 
ing time, these weight-saving power packs have 
helped to make the giant bomber one of the most 
advanced aircraft in the world today. 

OPERATING ON THE SIMPLEST OF PRINCIPLES, G-E 
turbopumps and alternator drives consist only of 


a turbine, gearing, and integral lubrication and con- 
trol systems. Because their basic design requires very 
few moving parts, G-E turbopumps and drives are 
engineered to give long, dependable service under 
the most stringent operating conditions. 

COMPACT AND SELF-CONTAINED, these units are 
located near the point where power is needed. Such 
versatile, remote location reduces “‘drag”’ by cutting 
engine nacelle size, and eliminates the weight of long 


Progress /s Our Most Important Product 





GENERAL @@ ELECTRIC 














THE B-52 


pneumatic-driven power equipment for oper- 


first aircraft in history to use 





ating its entire accessory system. 


Weight, Permit Increased B-52 Performance 


poo 


transmission lines. The lighter system weight ob 
tained with G-E turbopumps and drives permits 
increased aircraft range, speed, or payload. 


TOP RELIABILITY OF AIR-TURBINE DRIVES is achieved 
by cross-manifolding the plane’s air supply ducts. 
Through this method, all drives aboard the aircraft 
can be operated on air from one or any combination 
of engines. 


FOR DETAILED INFORMATION on how G-E turbo- 
pumps and turbodrives, manufactured by General 
Electric’s Aircraft Accessory Turbine Department in 
Lynn, Mass., can answer the accessory power needs 
of your aircraft, contact your General Electric Avia- 
tion and Defense Industries Sales Office, or clip 


coupon for free descriptive bulletins. 21-7 




















General Electric Co., Section 231-7 


Schenectady 5, N. Y. 


Please send me bulletins GEA-5870A, GEA-6333 and GER-973 
on turbopumps and drives. 


lam requesting this information 
for Immediate project 


0 for Reference only 


CONTRACTS 


Cit-Temoo GROWTH ella the. tory 


In seven years of steady expansion, Temco’s sub- 


Growth — in contracts earned, for example, tells 


the Temco success story. 


In 1949, orders for aircraft overhaul and for small 
amounts of component production from three prime 
manufacturers kept Temco’s single plant busy. Now, 
in 1956 — millions of contract dollars later — three 
integrated Temco plants performed work under prime 
and sub-contracts on 79 design, modification and 
production projects involving 28 aircraft, missiles 
and weapons systems. 





’ i ——— 
AIRCRAFT CORPORATION, DALLAS 


contracting skills have reliably fulfilled specifications 
for almost every major U. S. aircraft builder on proj- 


ects ranging from fuselage assemblies to power plants. 


Temco’s rapid growth in contracts awarded stems 
from constant growth in initiative, skills and facilities. 
If you are looking for an engineering career in the air- 
craft industry, Temco offers you a real chance to 


move ahead with a company that’s growing fast! 


ENGINEERS: For complete details of the Temco 
story of unusual opportunities in all phases of engineering, 
write: Joe Russell, Engineering Personnel, Room 10-B 
Temco.Aircraft Corporation, Dallas, Texas. 
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Datamation: Third Hand for Controller 


By Philip J. Klass 
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FLIGHT plan data stored on magnetic drum can be up-dated by controller to correspond t 
ETA 


new position report. System will automatically compute fix and print out 
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ELECTRIC 


eee / tes at 500° F. doesn’t harm it! 


PE-400 
AIRCRAFT CABLE 


Tefion*-insulated aircraft cable is an 
Packard 


ment designed to meet the higher 


original Electric develop- 
service requirements of modern high- 
speed, high-altitude aircraft. 


Packard PE-400 will withstand pro- 
longed operating temperatures up to 
500° F. 
effectiveness. It is not affected by any 


Flame will not destroy its 
of the fuels or chemicals used in 
aircraft operation. 


When temperatures drop, Packard 
PE-400 doesn’t stiffen, either. For 


example, at -90° F. it still flexes easily 


and there’s no cracking or crazing of 


insulation. 


Packard PE-400 is made to greatly 
exceed the requirements of military 
specification MIL-W-7139. This out- 
standing cable gives high abrasion 
resistance and its construction pro- 
vides a hermetic seal against mois- 
ture and chemicals. 

You can print on the uniform, smooth 
coating and the cable is available in 
solid colors and in white with colored 


Cold at —90° F. doesn’t harden it! 


tracers. Facts are available that prove 
conclusively Packard PE-400 is un- 
equalled by any other cable of its 
kind! Ask for it today. Packard 
Electric maintains branch offices in 
Detroit, Chicago, and Oakland, Cali- 
fornia, for your convenience. 


*DuPont Trademark 
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Prototype Vortac DME 


Vortac DME, first equipment to be developed following recent resolution of Tacan con- 


write for our booklet 


j 


troversy, is shown in prototype model weighing 35 Ib. and occupying 4 ATR size case 


(center). Unit was developed by Federal Telecommunication Laboratories and produced by 
I l 


Pa tgp 

its affiliate, Federal Telephone & Radio Co. Vortac DME obtains distance information — thei RIVET TOOL 
from ground ‘Tacan stations to be installed at VOR sites. Small { ATR size unit (far left) COMPANY 
is bearing adapter which can be added to Vortac DME to provide Tacan bearing intorma- 1600 W. 247TH ST. TORRANCE, CALIF 
tion. DME is suction cooled from a central cooling system or with its own air blowers. 
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INNS SHES 


on target 
a continent away 
through Burroughs 


computation 


Burroughs 


The Foremost Name 
in Computation 


Burroughs 


For some time, Burroughs has been participating in the 
U. S. Air Force Ballistic Missiles program in the field of 
guidance. This program consists of two intercontinental 
ballistic missiles: Atlas and Titan, plus an intermediate range 


missile, Thor. 


Here’s more proof that in its specialized areas of computa- 
tion—instrumentation, control systems and data processing 
—Burroughs has what it takes to shoulder the overall 
responsibility for defense projects from beginning to end: 
(1) from research to development; (2) engineering and 
tooling; (3) production, testing, field service and training. 


We welcome inquiries regarding defense contracts in all 
areas of our demonstrable responsibility and competence. 
Write, call or wire Burroughs Corporation, Detroit 32, Mich. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y. 
Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 


Looking to future expansion, Burroughs invites inquiries from qualified engineers, 





of working through airline radio stations PIONEERING is our business 
has made it more difficult for airline 
dispatchers to keep track of flights. 
When the second phase of the system 
is Operative, airlines will be able to in- 
terrogate the ARTC Center magnetic 
storage drum and obtain instantanc 
ously information on the ETA of their 
urcraft 

[he svstem also may be tied in with 
the air defense SAGE svstem to permit 
the interchange of information on the 
position of civil-military aircraft. 


Phase Ill 
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NEW BENDIX TRUE MASS FUEL FLOW 
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i is working closely with Lincoln 7 ; ; 
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iboratories and Air Force Cambridge ' 
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} 


I 
Research Center to obtain information 
above) application 
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ition t¢t Phase II and Phase III of 
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within J f actual flow, regardless of new and old. Ask us for compl t¢ 
flow rate, type of fuel, or environ- letails specifying desired rang 
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I] implementation 18-24 months 


turbine is responsible for this greater AVIATION CORPORATION, DAVENPORT, 

accuracy because of its reduced fric- IOWA, 

tion, reduced fluid coupling, and in- West Cost Office: 117 E. Providencic. Burbonk, Collf 

SCNSIUN ity to aircralt acce le rations Export Soles and Service: Bendix International Division 
205 E. 42nd St., New York 7 NY 
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parts of this Bendix angular momen- 200 Lovrentien Bivd., Montreal, Quebec 
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operationally feasible. ‘TDC will soon 


AVIATION WEEK, November 12, 1956 











VIBRATION CONTROLLED... 
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If anything needs isolation from shock and vibration, it’s an 


electronic target-seeking mechanism. Trouble was that or- 






dinary soft mounts aggravated the disturbance . . . stiffer 





mounts caused malfunctioning. 





The answer? A special mount designed by MB with 





enough soft cushioning action to absorb vibrational inter- 





ference, and an ingenious internal damping mechanism to 





curb resonance, 
Satisfying special needs in vibration testing or control has 
been MB's chief business for 17 years. If you have a problem 


with vibration, take advantage of this kind of successful 








experience. 
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A Division of Textron Inc. 
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take delivery of an IBM 650 computer 
which will be programmed to compute 
estimated time of arrival over a radio 
fix and produce printed flight progress 
strips 

When flight plans are received by 
voice, the data will be taken down in 
pencil, then used to prepare a punch 
card. When the punched card is in 
troduced into the computer's card read 
er input device, the computer will cal 
culate fix E'TA’s and produce printed 
flight strips for each sector, similar to 
the one shown on p. 83 

I'his will climinate some of the work 
load from the assistant controller, but 
will involve the additior.al step of con- 
verting writte. flight plan data into 


punched card form 


Major Gain 

However, TDC is pinning its hope 
on the more sophisticated Phase | 
system. “If provision can be made for 
encoding flight data properiy, and in 
troducing and storing this flight data 
in an electronic memory, a major break- 
through will have been accomplished 
toward the ultimate semi-automatic 
system,” Fenimore told the RTCA 
Assembly. 





Editor's note I'he following items 
are highlights of reports of Radio 
Technical Commission for Aeronautics’ 
special committees given during the 
Fall Assembly meeting in Indianapolis 


> ATC Beacon System (SC-64): Stud 
ics are underway to determine whether 
the number of ATC transponder reph 
codes can be increased from the origi 
nally authorized 10 to the 64 code 
which are inherently possibl Civi 
Acronautics Administration says it can 
make effective operational use of 64 
codes. Final decision is up to Defen 


Department 


P jet Aircraft-High Altitude Opera- 
tional Requirements (SC-76): Commit 
tee investigations indicate that jet au 
liners will probably operate at altitudes 
of 20,000-25,000_ ft rather than at 
iltitudes above +0,000 ft iccording 
to Chairman Capt J. D. Smith of the 
Air Line Pilot’s Assn. In such event 
jctliners and prop-driven airliners will 
be operating at the same altitud 

raising serious overtaking problems, 
Smith said 


> TV Interference in UHF Band 
(SC-68): l'ests indicate that UHI 
television stations will not interfer 
with DME equipment, providing th« 
station is equipped with 85-90 db. of 
harmonic suppression. ‘Vests were run 
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DONE IT AGAIN! 
on increase for Standard 


Inc., Indianapolis, Indiana. 


Tubing experts from OSTUCO recently recommended 


a switch to NP-60 Tubing specially processed for 

! machineability for Standard’s locknut and lockwasher line 
used in ball and roller bearing applications. 

Standard components find their way into electric motors, 
automotive, aircraft, farm and construction 


* . / 
uction increase at / 
/ machine tools, 
lockwasher Inc ; equipment. Other companies, with equally diverse 
/ “ applications, report similar success with NP-60. 
lf you are machining bearings, washers, collars, or any 
/ 
GET NP-6O WITH ““SINGLE-SOURCE SERVICE." 
New NP-60 seamless tubing comes to you with OSTUCO’S unique 


switching to OSTUCO 
/ 
““Single-Source Service’’—experience and facilities for design 


circular part, you'll do well to check into the merits 
of OSTUCO's new NP-60 seamless steel tubing. 


NP-60 tubing ; 
/ 
/ 
/ 
/ and development, production and delivery all under one 
roof. Get together with a tubing expert for preliminary planning on 


/ 
/ 
U 


NP-60's possibilities in your product. Contact your nearest 


sales office or write direct to the factory. 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Pork) 
CLEVELAND * DAYTON © DENVER * DETROIT (Ferndale) 
HOUSTON * LOS ANGELES (Beverly Hills) © MOLINE 

NEW YORK © NORTH KANSAS CITY * PHILADELPHIA 

PITTSBURGH * RICHMOND ¢ ROCHESTER © ST. LOUIS 

ST. PAUL © SALT LAKE CITY © SEATTLE * TULSA * WICHITA 


/ 
/ 
CANADA, RAILWAY & POWER ENGR. CORP., LTD. 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
225 Broadway, New York 7, New York 


SEAMLESS AND ELECTRIC RESISTANCE 
WELDED STEEL TUBING—Fobricoting and Forging 
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PRIMARY COMPASS PLUS AUXILIARY EQUIPMENT “TAKE-OFFS” 
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AMPLIFIER 


DIRECTIONAL GYRO fj ay’ 
TRANSMITTER ) 


REMOTE COMPASS a” 
TRANSMITTER 
COMPASS INDICATOR 


NEW SYSTEM SMALL, COMPACT, YET COMPLETE 


NEW, LIGHTWEIGHT BENDIX CONTINENTAL COMPASS SYSTEM 





OFFERS BIG SYSTEM ADVANTAGES AT MODERATE COST 


Here, for transport, executive, and private aircraft, are 
all the stability and accuracy of famed Polar Path* plus 
the lower cost and simplified design of a compass system for 
use in non-polar areas. 

The new Bendix Continental Compass System offers 
many advantages never before available at such a modest 
price. For example: 
®@ Both magnetic accuracy and gyro stability. This results from 

slaving 1° random-drift, directional gyro transmitter 

to a magnetic-sensing, remote compass transmitter. 

® RMI and primary compass combined. A single indicator pro- 
vides the functions of a conventional RMI and a master 
direction indicator, as well as “‘take-offs’’ for operating 
repeaters, an autopilot, or other navigational equipment, 


®@ Intecral VOR-ADF switching. Pointers may be switched to 
VOR or ADF by individual, self-contained selectors 
instead of the usual remote switching arrangement 
Transistorized, modularly constructed amplifier The use of 
transistors and same “card-type’’ advanced packaging 
technique as the Bendix PB-20 Automatic Flight Control 
System affords greater operating dependability and 
simplified maintenance. 
In these, and many other ways this Continental version of 
Bendix Polar Path conforms to every modern navigational 
requirement. Get full particulars. ECLIPSE-PIONEER DIVISION, 
BENDIX AVIATION CORPORATION, TETERBORO, NEW JERSEY. 
*REGISTERED TRADEMARK BENDIX AVIATION CORPORATION 
District Offices: Burbank, Calif., Dayton, Ohio, and Seattle, Wash 
Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


Eclipse-Pioneer Division Bendix” 
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Portable Radar 


Lightweight portable radar, weighing 25 Ib., 
substitutes audio signal for conventional 
cathode ray tube display. Developed by 
Sperry Gyroscope Co. for Army Ground 
Forces use, the AN/PPS-4 can distinguish 
between fixed and moving objects at ranges 
up to three miles. This suggests the equip 
ment could be installed near end of airport 
runway and its signal remoted to a distant 
control tower to enable tower personnel to 


determine whether runway is clear of traffic. 


using civil DMI Committee is now 
studving new Vortac DME but doc 


not anticipate anv interference problem 


P Radio Teletype Circuit Monitoring 
(SC-71): Committce will soon issue re 
port commending a relatively simple 
nexpensive monitoring tem that wil 

uit continuity and fidelity of 
I ption. Check will be made aut 
matical] vel econd during idle ci 
cuit conditions and at 15-180 second 
int ils during transmission. ‘Tcletwpc 
machines will be monitored at both 


ends of the line for mechanical or cle« 


> Altimetry (SC-70): Earlier committe 
recommendation that a standard 29.92 
iltimeter pressure setting be uscd 
iltitud of 29,000 ft. and above h 
been idopted ind is expected to go into 

on-wide use im November. Com 
mittee is studving methods of using 
standard altimeter settings at lowe: 
altitudes to better assure aircraft alti 
tuck separation Committec m 
recommend use of automatic flight con 
trol during level flight to assure greater 
precision in maintaining assigned alti- 
tude 


P Radio Equipment Standards for 
Small Aircraft (SC-75): Problem of 
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a proven performer 
always in control 


the A. W. HAYDON CO. delayed reset time 


Protect power tubes in expensive 
transmitting, receiving or 
control equipment two ways 

1. On initial application of line 
voltage, the timer operates as a 
standard Time Delay Relay 
providing the delay equipment 
required to get up to correct 
operating temperature. 
Therefore, you can throw your 
load right across the line, and 
plate voltage will not be applied 
until hlaments or heaters warm 
up. This eliminates the need for 
estimating warm up time, 
preventing premature tube 
failures. 

2. If line voltage fails, an 
escapement in the timer operates 
to provide a Reset Rate which 
can be calibrated to the cooling 
characteristic of the equipment. 
‘Down time” is kept to a 
minimum, and equipment is back 
in Operation as soon as practical 
after line voltage is restored 
This automatic system takes all 
the “guess” out of operation. 
You know that no time is 
wasted — no tube life sacrificed 
by operator error. 

Do you have another application 
where a Delayed Reset is 
necessary? These timers will 
undoubtedly solve your 
problems too! 


PREFERRED WHERE PERFORMANCE 


delay relays 


Shown in the chart is a typical characteris- 
tic. In this case the Reset Rate is equal to 


the Time Delay. 


FFERENTIA 
al|—ox: 


SPECIFICATIONS 


Operating temperature range 65°F to 160°F 
Vibration: 5-55 CPS with 10g maximum acceleration 
Shock: 30g (1 1ms durotion) 

Hermetically sealed units meet military requirements 
for fungus, humidity, ond salt spray 


Write for Bulletin AWH 10402 describing 6400 Series 
DC, 11400 Series AC, 24300 Series 400 Cycle 


1S PARAMOUNT See us at the 
Automation Show 


Booth 330, Nov. 26-30 


“A.W-HAYDON Gompany 


222 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 
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Winco dynamotors qualify 
for Signal Corps Reduced Inspection Plan 
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The Wincharger Corporation’s long history of 

. : ” 
producing dynamotors equal to or better than the 
Acceptability Quality Level established by the 
government has resulted in the Signal Corps’ selection 
of Winco dynamotors for its Reduced Inspection 
Quality Assurance Plan. 


As of this writing, Wincharger is the only manufacturer 
of dynamotors qualified under RIQAP. Only those 
suppliers who have consistently furnished material 

of the highest quality level and who maintain 

quality control and inspection methods and procedures 
acceptable to the Signal Corps are considered 

for this honor. 


This new Signal Corps plan places more responsibility 
for maintenance of quality on the manufacturer by 
reducing the amount of government inspection. 

It is an honor inspection program. 


What does Wincharger qualification for RIQAP mean 
to you — further evidence that you can depend 
on Winco Products. 


WINCHARGER CORPORATION 


Sioux City 2, lowa 
Subsidiary of Zenith Radio Corporetion 
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With UDOFPT circuitry drawings as 
background, computer systems engineers 
at Sylvania’s Avionics Laboratory 
discuss design of an extremely high 


John 


speed magnetic core memory From 


Wargo, F. M. Bosch, and 


Terzian 





The right people with the right facilities 





produce the right solutions 
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Computer development engineers 
E. L. Perry (left) and A. F 
Gianino perform final test runs 
on engineering model of special- 
purpose large-scale digital com- 
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—new electronic “brain” to train 


T ; 
Uborr—the first Universal Digital Op- 
erational Flight Trainer—will use a new 
electronic “‘brain” to simulate flight and 


combat conditions of a wide variety of 


jet aircraft for training pilots. 

A Navy-sponsored project of Sylvania’s 
Avionics Laboratory, the UDOFT sys- 
tem is centered around a new digital 
computer of great flexibility, speed, and 
accuracy which is being developed to 
take the place of numerous special- 
purpose analog computers currently 
being used in Operational Flight Trainers. 

Highly advanced electronics projects 
of many kinds—each aimed at a practi- 
cal, producible solution for a specific 





puting system at the Waltham 
Laboratories 





New Sylvania Waltham Laboratories, 
devoted to advanced projects related 
to guided missiles and aviation elec 
tronics. The air-conditioned building 


has 120,000 square feet of floor space 





UDOFT 


problem—are constantly being carried 
out by the scientists and engineers of 
Sylvania’s Electronic Systems Division, 
of which the Avionics Laboratory is a 
vital part. 

In all of Sylvania’s Electronic Systems 
Division installations, the right people 
work with the right facilities, within a 
sound managerial environment. That is 
why they have produced right solutions 
to a variety of problems, and have made 
many important contributions in the 
fields of aviation electronics, guided mis- 
siles, countermeasures, Communications, 
radar, computers, and control systems. 
Whether the problem is military or in- 


SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS—— 


Sylvania has many opportunities in a wide range of defense projects. If you are not now engaged 
in defense work, you are invited to contact Edward W. Doty, 
tronic Systems Division, Sylvania Electric Products Inc 





Manager of Personnel, Elec- 
, 100 First Avenue, Waltham 54, Mass. 




















jet pilots 


dustrial, Sylvania’s business is to come 
up with solutions that are producible. 
Facilities of the Electronic Systems 
Division include its manufacturing plant 
and engineering laboratory at Buffalo, 
New York; the Avionics Laboratory, 
Missile Systems Laboratory, and Ap- 
plied Research Laboratory at Waitham, 
Massachusetts; the Electronic Defense 
Laboratory, Microwave Tube Labora- 
tory, and Microwave Physics Labora- 
tory at Mountain View, California. All 
of these facilities are staffed with top- 
ranking scientists and engineers, backed 
with Sylvania’s extensive resources in 


the electronics field. 
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Light Ammunition Chute 


Lightweight, flexible immunition 
chute is without tools and 
is constructed of self-interlocking parts 
without welds, rivets or mechanical 
fasteners. | idapted to high 
rate of fire, it cuts weight about 50‘ 
huting. It will be 
in aluminum, titanium, stain 
mild steel. Immediate pro 


issembled 


1] 
specially 
mnventional 


k ind 
duction is planned for 20 mm. and 30 
immunition chutes. Production 
for other calibers may follow. 

Armamet Componets, Inc., 
“Ana, Calif. 
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Santa 


Airborne Dew Point Meter 


Small self-contained electronic dew 


int hygrometer measures 
50C. to 1S¢ 

1C at presst 

vith flow rate 

2,000 ce. per 


light 


hirst 


over Tange 
with accuracy 
of +4 atmos 
from 500 cc. to 
minute. ‘lwo photocells 
density 


cooled by 


sour;rce inalvze fog 
surfacc 
bath and 


IMIIToO!r 


icetone heated by in- 


Amplified photocell out 
cooling and heating at 
temperature and 
gnal. Hygrometer 
unit, may be 


400 evele 115 


balances 
desired mirrot 
di ind itor 
intended as airborne 
hased to use 60 o1 
It source 
It weighs 24 Ib. 
7x8x16 in 


Burton Mfg. 
Calif. 


Dimensions arc 


Co., Santa Monica, 
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Hydraulic Jacks 


Line of hand powered hydraulic 


jacks 


designed ¢ pecially for rescue opera 


tions on crashed vehicles ind other 
collapsed structures 1s 


made in 4-50 ton ratings 


1\ ulabk Porto 
Power kits are 
They can be used to push, pull, 
transmitted from 
the pump to the ram by a long flexible 
safety of the rescuer. In 
units 


pre id 


or clamp Power is 


hose for the 


aircraft crashes the may be used 


to spread collapsed exits or lift debris 
from pinned survivors. 

Blackhawk Mfg. Co., Dept. RE, 
5325 W. Rogers St., Milwaukee 46, 


Wis. 


Molded Radiation Shielding 


Lead plastic compound, called Lead- 


cast, may be precision molded to a 


tolerance of 0005 in ition 
shielding. Containing 95 ( it is 
ind more rigid than pure lead 
round a structural 
nding char 


trolled 


harder 
molded 
excellent b 


and when 
member has 


icteristics. Hardness can be 


SF 


a 


from rubber-like consi 
cast aluminum by varving 
tent. Upper limit of lead content is 
95% bv weight. For ibsorp- 
tion of radiation or Iding 
mixture or compound may 


Small or large runs may 
> 


stency to that of 
kk id con- 
S¢ lective 
mMmcre ised shic 
any metal, 
replace lead 
be molded at low tooling cost 
Telectro Industries Corp., 35-18 
37th St., Long Island City 1, N. Y. 


Survival Kit 


Fibreglas global 
oped for US AF’s 
tory supplies oxvgen and 
high altitude escape. The 70 cu. in. of 
oxvgen carried is adequate for 20 min. 
When survivor reaches altitude low 
enough for breathing of 
disconnect lever is pulled and oxygen 


survival kit devel- 
Acro Medic i | ibor l- 


pressur for 


outside alt, 


mechanism bre iks away 1 the kit 
drops to the end of a 12 ft. line. Kit 
inflates and kit 
drops another 25 ft. to slow sur 
descent as kit floats and chute is re- 
lieved of its weight. Once in the 
survivor can pull in kit and board raft 


then opens, life raft 


vivor Ss 


water, 


1 
vacuum P iC ked 


radar and sun 


Equi pment 
ncludes ‘adic. 
reflector, rifle, 


her, sleeping bag, food, 


fishing gear, water puri- 
first aid kit, 
etc 

H. Koch 
Calif. 


& Sons, Corte Madera, 


Strain Gage 
Weldable high 

mage nas dvnamx 

Gage can be 

curved surface 

in less than five 

that in 


t 


most casc 
stallation causes no sig icant 
tion of the structure ing ted, 
Available yminal resistance 
f 120 ohms and gage factor of 1.80 
Length and width of two types 


1.250 X .125 in. and 


fages have li 


AN il 
b le irc 750 X 
250 in 

Micro-Test, Inc., 657 N. Spaulding 
e., Los Angeles 36, Calif. 


Temperature Probe 


Adiabatic pl 
urstream stagnation temperatures 
Designed for 
and for 


temperature probe meas- 
ures 
in aircraft and missiles 
telemetering 


ind control ens- 
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Dependable drive power . . . from sea level 
up. That’s what you get with the new line 
of Westinghouse 400-cycle, a-c motors. 


Ranging from lx, hp to 30 hp, the power- 


to-weight ratio of these motors is unequaled 
by any on the market. A 4-inch-diameter 


frame delivers 3 hp at continuous duty and 


weighs only 101% pounds! Unique design 
keeps temperature rise extremely low in 
f rom sea | eve spite of the small size. 
These new a-c motors meet the general 
requirements of MIL-M-7969A. They are 


t Oo Ss t r at Os p h ere designed to driveaircraft-typefans, pumps, 
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compressors, blowers and actuators. They 
are totally-enclosed or through-ventilated, 
self-cooled and explosion-proof. Locked 
bearing construction gives longer bearing 
life when subjected to shock and vibra- 
tion. Simplicity of design permits easy 
maintenance. 

Westinghouse engineering and experi- 
ence is available to you now to solve your 
motor problems. For complete information 
call your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 


Aircraft Equipment Dept., Lima, Ohio. 
J-08082 


you CAN BE SURE...iF ITS 


Westinghouse 











R” 
-ready for action! 


O* OF THE MOST potent defense 
weapons now in use by our Navy 


is a supersonic, rocket-propelled, 





guided-missile called the “‘Terrier’’. 
Well named, the job of this electroni- 
cally-controlled ‘“‘watchdog”’ is to 
track down an enemy and put him out 


of action before he can strike. 


Working in close cooperation with 
the Armed Services on this guided- 
missile, Philco research, engineering 
and production have made important 
contributions to its development. This 
has been particularly true in connec- 
tion with the proximity fuse, the 
mechanism which extends the effective 
target range and enables the ‘‘Terrier’’ 
to demolish an aircraft the moment it 


vets in the vicinity of the marauder. 
L 


From the first sketch to the final, 
super-accurate mechanism, Philco pio- 
neered and completed this assignment 
in cooperation with the Navy. Philco’s 


world famous scientific knowledge and 





skill is a continuing factor in the de- 
velopment of tomorrow's defense for 
your protection eee tomorrow’ s quality 
products for better peacetime living 


throughout the world. 


U.S.S. Boston, the Navy's first guided-missile ship 
with its Terrier” ready for action, as it was 
commissioned at the Philadelphia Novy Yard. 


, > 


PHILCO is Currently Engaged in Long Range Industrial and Diverse Military Engineering Fields 
e Guided Missiles e Radar e TRANSAC Digital Computers e Underwater Ordnance e Bombing and Fire 
Control Systems @ Servo-Mechanisms @ Microwave Communication Systems e Infra-Red Devices ¢ 
Transistor Circuit Application e Multiplex Equipment e Television Relay Systems e Industrial TV @ 
Color Broadcast Equipment e Forward Scatter Communications @ Fire Control Systems e REDAP 


Philco offers a wealth of career opportunities for qualified engineers 


PHILCO CORPORATION 


Government and Industrial Division, Philadelphia 44, Pennsylvania 





temperature data in 


t offers a recovers 


factor of 
vith response time of 0.25 
epeat ibility within 0.5 
tainless tee] highh 
minimize emissivity and 
friction. Low drag 
suptrior performance OvVCI 
range from Mach 0.3 through 


] 
it altitude 60.000 ft 


TC ponsc 


I Yeh ham 


up to 
t temperature el 
ire available to provide i volt 
output proportional 
) airstream stagnation temperature 


G. M. Giannini & Co., Inc., 918 
E. Green St., Pasadena 1, Calif. 


or resistance 


Resinous Insulation 
Resinous 


ice against reaching 1,000F for 30 
while ubjected to 2,000] 
Heavy-bodied black mastic fire 
can be spraved or trowclled 
thickness of 4-2 in. on metal. 
fibreboard and other matcrials 

s not run, drip, or burn. It also 


compound insulates metal 


s condensation, rust and weath- 
temperature range from 
mastic withstands 
fumes and splash and 

will not upport mildew 
Insul-Mastic Corp. of America, 
Dept. A-9, 7750 W. 61st Pl, Summit, 


Miniature Differential 


Miniature differential is adaptation of 
small planetary gear reducer. Resultant 
speed of the output shaft is difference 
between speed of input ind that of the 
independently driven internal gear 
Holding one power input constant and 
varying the other produces output 
speeds ranging from 5 rpm. in onc 


direction to 5 rpm. in reverse. Load ca 
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now magnesium castings for 
high temperature applications 


Now you can enjoy the high strength-weight ratio of magnesium at high 
temperatures. Alloys now being cast by Rolle have the tensile strength and 


creep resistance modern jets and missiles demand. . . even at temperatures 


above 600F. 


Developed by Magnesium Elektron Ltd., these rare-earth magnesium alloys 
were pioneered in this country by Rolle personnel. And in the hands of Rolle 
foundry engineers, the published specifications of the alloys are being real- 
ized to the utmost in casting after casting. 


As a specialist in the sand, permanent mold, shell, and investment casting of 
the light metals, Rolle can offer you unrivalled experience from design 
through pouring and testing . . . whether you need creep resistance above 
600F or not. Take advantage of that experience by bringing your casting 
problems to Rolle. You’ll be assured of the best possible casting in the one 
alloy that meets all your needs, and at the same time, you'll save time, 
trouble, and expense. 


FREE 57-PAGE ENGINEERING MANUAL helps you design and specify 
aluminum and magnesium castings. Available on letterhead request. Write 


for your personal copy. 


wanpiteteniyenie OOLLE 


MANUFACTURING COMPANY 


309 Cannon Avenve, Lansdale, Pa. Lansdale 5162 
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MEN andthe MOON 
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Ten years ago, when the University 
ef California at Los Angeles offered 
the first college course in interplan- 
etary space travel, the news made 
headlines across the country. What 
made the announcement even more 
significant was the fact that the 
class was conducted by one of the 
most highly respected astronomers 
in the U. S.— Dr. Samuel Herrick. 

Since then the world has caught 
up with Dr. Herrick and the pos- 
sibility of a manned missile to the 
moon has become a very practical 
! possibility. Today, at Systems Lab- 

oratories, some of the nation’s top 
scientists and engineers are actually 
engaged in the research and devel- 
opment of just such a missile along 
with other equally exciting projects 
in aero- and spacenautics. 

Dr. Herrick, Professor of Astron- 
omy at UCLAand one of the world’s 
leading authorities in the field of 
celestial mechanics, is only one of 
the prominent men of science that 
Systems Laboratories is proud to 
number among its consultants and 
staff members. If you are a quali- 
fied engineer, scientist or mathema- 
tician who would like to share the 
company of these men, and take 
part in the great adventure on 
which they are embarked, your in- 
quiry is invited by SLC’s president, 
Dr. John L. Barnes. 










SYSTEMS LABORATORIES 
CORPORATION 
15016 Ventura Blvd., Sherman Oaks, Calif. 
in Los Angeles’ San Fernando Valley 























pacity is 1,000 in./oz. Wide range of 
planetary reductions allows flexibility 
in output speed range with correspond- 
ing torque reductions for higher speeds. 

Globe Industries, Inc., 1784 Stanley 
Ave., Dayton 4, Ohio 


Ice Material 


Prismoid ice melting material con 
calcium ot ind is 
to be harmless to pavements 
metals and vegetation Called IC 
REM-CF, it does not produce a heat 
effect and is said to be 99.99% chemi- 


tains no chlorides 


claimed 





It has more thawing ca- 


active. 
pacity at lower temperatures than salt 


cally 


because its molecular structure has a 
greater depressing point on ice. It 
leaves no messy residue and is non 
hygroscopic. 

Speco, Inc., 7308 Associate Ave., 


Cleveland 9, Ohio 
















ignitron Tube 


Ignitron tube improved for control 
of frequency-changer resistance welders 
is standard stainless steel jacketed, 
water-cooled, mercury pool tube capable 
of intermittent igniter operation. Max 
imum anode voltage is 1,200 or 1,500 
v. with 1,500 or 1,200 amp. maximum 


anode current Thermostatic control 
















Wanted: 


Design and 
Development 
Engineers 





EW CONTROL DEVICES—like the rev- 
N olutionary MIG gyro shown on the 
facing page—are currently being devel- 
oped by Honeywell Aero. And Honey- 
well’s accelerated development programs 
call for many more such advanced and 
challenging projects. 

Design teams now being formed offer 
exceptionally exciting careers to creative 
engineers capable of designing compo- 
nents and systems for— 


* INERTIAL GUIDANCE 
* FLIGHT CONTROL SYSTEMS 


* LIQUID MEASUREMENT 
SYSTEMS 


* VERTICAL, RATE AND 
INTEGRATING GYROS 


* DIGITAL COMPUTERS 





At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
for technical instructions 

An engineering degree or its equiva- 
lent plus practical experience with related 
or similar equipment is required 


Consider these advantages 


@ Minneapolis, the city of lakes and 
parks, offers you metropolitan living in a 
suburban atmosphere. No commuting. 


@ Travel and moving expenses paid 


@ First rate salaries, insurance-pension 
systems, plant and technical facilities 


@ Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent opportunity to you. 


Write to us 


If you are interested in a career at Honey- 
well, call or send your résumé to Bruce 
D. Wood, Technical Director, Dept. T-1, 
| 1433 Stinson Boulevard N.E., Minneapo- 
lis 13, Minn. 





Minn @éagrot.is 


Honeywell 


AERONAUTICAL DIVISION 
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¥% octvol size 


Honeywell Aero’s MIG (Miniature Integrating 
Gyro) represents a scientific breakthrough 

in floated gyro design. Only 1.75 inches 

in diameter, and weighing less than O.5 Ib., 
its performance compares to hermetic 
integrating gyros three times larger. Primarily 
used in stable platforms, the MIG excels in 
short-time inertial and aided-inertial 


applications. Such miniaturized components 


typify Honeywell Aero’s anticipation of 


advanced flight control system needs. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 
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Ten years ago, when the University 
ef California at Los Angeles offered 
the first college course in interplan- 
etary space travel, the news made 
headlines across the country. What 
made the announcement even more 
significant was the fact that the 
class was conducted by one of the 
most highly respected astronomers 
in the U. S.— Dr. Samuel Herrick. 

Since then the world has caught 
up with Dr. Herrick and the pos- 
sibility of a manned missile to the 
moon has become a very practical 
possibility. Today, at Systems Lab- 
oratories, some of the nation’s top 
scientists and engineers are actually 
engaged in the research and devel- 
opment of just such a missile along 
with other equally exciting projects 
in aero- and spacenautics. 

Dr. Herrick, Professor of Astron- 
omy at UCLA and one of the world’s 
leading authorities in the field of 
celestial mechanics, is only one of 
the prominent men of science that 
Systems Laboratories is proud to 
number among its consultants and 
staff members. If you are a quali- 
fied engineer, scientist or mathema- 
tician who would like to share the 
company of these men, and take 
part in the great adventure on 
which they are embarked, your in- 
quiry is invited by SLC’s president, 
Dr. John L. Barnes. 


SYSTEMS LABORATORIES 
CORPORATION 


15016 Ventura Blvd., Sherman Oaks, Calif. 


in Los Angeles’ San Fernando Valley 








pacity is 1,000 in./oz. Wide range of 
planetary reductions allows flexibility 
in output speed range with correspond- 
ing torque reductions for higher speeds. 

Globe Industries, Inc., 1784 Stanley 
Ave., Dayton 4, Ohio 


Ice Material 


Prismoid ice melting material con 
tains no calcium or chlorides and is 
claimed to be harmless to pavements, 
metals and vegetation Called ICI 
REM-CF, it does not produce a heat 
effect and is said to be 99.99% chemi- 


cally active. It has more thawing ca- 
pacity at lower temperatures than salt 
because its molecular structure has 
greater depressing point on ice It 
leaves no messy residue and is non 
hygroscopic. 

Speco, Inc., 7308 Associate Ave., 
Cleveland 9, Ohio 


ignitron Tube 


Ignitron tube improved for control 
of frequency-changer resistance welders 
is standard stainless steel jacketed, 
water-cooled, mercury pool tube capable 
of intermittent igniter operation. Max 
imum anode voltage is 1,200 or 1,500 
v. with 1,500 or 1,200 amp. maximum 
anode current Thermostatic control 











Wanted: 
Design and 
Development 
Engineers 


EW CONTROL DEVICES—like the rev- 
N olutionary MIG gyro shown on the 
facing page—are currently being devel- 
oped by Honeywell Aero. And Honey- 
well’s accelerated development programs 
call for many more such advanced and 
challenging projects. 

Design teams now being formed offer 
exceptionally exciting Careers to creative 
engineers capable of designing compo- 
nents and systems for— 


* INERTIAL GUIDANCE 
* FLIGHT CONTROL SYSTEMS 
* LIQUID MEASUREMENT 
SYSTEMS 
VERTICAL, RATE AND 
INTEGRATING GYROS 


DIGITAL COMPUTERS 


At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
for technical instructions 

An engineering degree or its equiva- 
lent plus practical experience with related 
or similar equipment is required 


Consider these advantages 


®@ Minneapolis, the city of lakes and 
parks, offers you metropolitan living in a 
suburban atmosphere. No commuting. 


®@ Travel and moving expenses paid. 


@ First rate salaries, insurance-pension 
systems, plant and technical facilities 


®@ Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent opportunity to you. 


Write to us 


If you are interested in a career at Honey- 
well, call or send your résumé to Bruce 
D. Wood, Technical Director, Dept. T-1, 
1433 Stinson Boulevard N.E., Minneapo- 
lis 13, Minn. 


Honeywell 


AERONAUTICAL DIVISION 
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¥% octval size 


Honeywell Aero’s MIG (Miniature Integrating 
Gyro) represents a scientific breakthrough 

in floated gyro design. Only 1.75 inches 

in diameter, and weighing less than O.5 Ib., 
its performance compares to hermetic 
integrating gyros three times larger. Primarily 
used in stable platforms, the MIG excels in 
short-time inertial and aided-inertial 


applications. Such miniaturized components 


typify Honeywell Aero’s anticipation of 


advanced flight control system needs. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





Stand by to launch 


This automatic testing equipment understands 
the story the missile is telling. 

Until the very instant a missile is launched, its 
critical functions must be monitored continuous- 
ly. Warning of any failure of function must be 
transmitted instantaneously so that immediate 
remedial action may be taken. 

The Stromberg-Carlson Dual Limit Detector 
and Automatic Auto-Pilot Tester work together 
to monitor all functions: auto-pilot, guidance sys- 


tem, power plant and electrical system. With this 
automatic testing team on the job, complete and 
continuous monitoring is assured. 

Checking out guided missiles is only one of 
many uses to which our equipment is put. We 
custom-build automatic equipment to meet a 
myriad of testing requirements for the Armed 
Forces and for industry. 

There are plenty of career opportunities here 
for Engineers ...Why not write us? 


STROMBERC-CARLSON COMPANY SC 


A O'visStOn OF 


GENERAL 


DYNAMICS CORPORATION 


Ss 


General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. > 





to protect tube 
ooling water may be had by 


from overheating and 
COTISCTV( 
providing suitable switches 

Westinghouse Electric Corp., Box 
2278, Pittsburgh 30, Pa. 


Spray-On Heater 


Ceramic film electrical heating 


clement can be sprayed on contours 


which would otherwise be impossible 
to heat efficiently o1 
Wafer thin 
| id mn 


In and 


economically 
under .020) element is 
insulator with standard spray 
ured by 20-minute bake. It 
es at high watt densities and 
temperatures up to 500F with 


ige dissipation fairly constant over 


ct 


nge of temperatures. Element 
uniform heat distribution § over 
sacrince im 
tested at a 
sq. in. for a 
CTIO ) l MN , Sustaining a 
mpcrature ris¢ ) LOOT /se \t 
high 
largely by radiation and thermal emis 
itv is about 1.0 
Electrofilm Inc., P. O. Box 106, 
7116 Laurel Canyon Blvd., North 
Hollywood, Calif. 


temperature heat transfer 1s 


Boresight Camera 


New 35 mm. boresight 
radar sighted through aperture in re- 
flecto of radar tracking _ target 
Camera's 40-in. Mirrotel lens has op- 
tical filters and remains fixed. Radar 
mount has azimuth, eleva- 


Camecta 1S 


secondary 


idjustments 

oper ited 
thvra- 
tron pulse drive and is ¢ ipable of rates 


on and camera focusing 
which are independently 


Camera movement is driven by 


up to 10 pictures per second. 
Powerad Co., 1170 Broadway, New 


York 1, N. Y. 


Plotter for Chart +3071 


plotter, 
nautical mile 
scales matching scale of revised edition 
of North Atlantic Plotting Chart 
#3071 (1:6,250,000). Upper distance 
scale measures from zero to 500 
nautical miles in both directions from 
center hole to facilitate direct plotting 
of lines of position. Scales for inter- 
preting distances between Loran lines 


Navigation 


#3071, has 


sit 
designated 
distance 
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m ends of plotter 
using increments of 


} 


conversion ngic 


. 
onversion scal¢ 


; 


longitude against 


onvert true courses to grid cours¢ 
ime shape and siz standar 
Weems Mark II plotter Rev 
Plotting Chart #3071 by U: S 


Survey 18S now 


( iS 


ind Geodetic 
dard use by transatlantic airline 
jection is changed from Mercator to 
Lambert Conformal All radio aids, 
weather ships, ADIZ, and other aids 
to navigation are plotted. It also cor 
tains grid north line ind enables 
user to navigate crossing on one chart 
Aeronautical Services, Inc., 229 
Prince George St., Annapolis, Md. 


ALSO ON THE MARKET 


Synthetic sapphire pen points have been 
incorporated into a line of strip chert 





recording instruments. Gems are approx 


imately pin head size and rounded to 
Items hav u 


it 
expectancy ind provide 


prevent scuffing paper 
limited — life 
smoother operation Minneapolis- 
Honeywell Regulator Co., Minneapolis, 
Minn 


Model RG-15530 two scavenge clement 
and one lube element pump is suitable 
tor use with 
oil or gas turbine 
L-7808 


petroleum base engine 
lubricating oil MII 


Capacity of two scavenge elk 





Now... 
new frontiers for your plane! 


equip your plane with 


| FEDERAL i po0¢ SKIS 
ond enjoy AIRPORTS UNLIMITED 


Don’t let snow limit the use of your 
plane. Whether you fly the frozen waste- 
lands of the north or the farm country 
of the Midwest, Federal Skis will offer 
limitless opportunities for winter flying 
away from the “beaten path” of Met- 
ropolitan airports. Federal Skis are 
available for most popular aircraft both 
in wheel replacement and combination 
wheel-ski models. Regular or “LDR” 
bottoms. 


SEND FOR FREE ILLUSTRATED CATALOG 
The FEDERAL SKI and ENGINEERING Corp. 
3456 North Mississippi Drive 
Minneapolis 12, Minnesota 








SPEED HIGH LEVEL 
ASSEMBLY ... INSPECTION 
MAINTENANCE 


BALLYMORE 
Steel Work PLATFORMS 


Workers feel safer, work better 
when they’re ona Ballymore Work 
Platform. The stable, spacious work- 
ing area has ample room for as many 
workmen as necessary. And time is 
saved by taking all tools up to the job 
at once. Built-in safety features elim- 
inate fear of accidents. Production and 
efficiency go up. Inspection and main- 
tenance become easier . . . quicker. 

Made of all-welded tubular steel 
with non-slip, non-clogging stair and 
platform treads. Designed to meet the 
particular requirements of each job 
They are easily rolled into position and 
lock to floor by a simple jack adjust- 
ment which eliminates danger of “kick- 
out,” roll, or wobble. Or, they can be 
built in permanently. For increased 
safety guardrails along the stair and 
working area are provided. 

Ballymore 
Work Platforms 
are used through- 
out industry in 
countless ways 
wherever people 
must consistently 
work above 
ground or floor 
level. Write for 
free illustrated 
catalog today to 
Ballymore Com- 
pany, Wayne 21, 
Pennsylvania. 


BALLYMORE feusrow 
PLATFORMS (5% 

















PROOF IN THE AIR 





YEARS AHEAD 


The J-75, Pratt & Whitney Aircraft’s most power- 
ful turbojet engine, already has been flying for more 
than a year and a half. Before its commercial version 
—the JT4—flies in Boeing and Douglas jet airliner 
fleets, the J-75 will have more than four years of 
proof in the air. 


Early proof of an engine’s in-flight performance is 
made possible by the use of flying test beds—aircraft 
specially modified to accommodate the new engine. 
Test-bed aircraft were successfully used in devel- 
oping the P&WA J-42, J-48, and J-57 turbojets, as 





well as turboprop and piston engines. Extensive 
operation at actual altitudes and speeds supplements 
and corroborates data secured in engine test cells 
and laboratories . . . and is vital if the performance 
of a new power plant is to be explored fully, and its 
reliability completely proved. 


A major contribution to U. S. aviation, the J-75 
turbojet will continue Pratt & Whitney Aircraft’s 
leadership in the design, development, and produc- 
tion of both military and commercial aircraft engines. 











A J-75 TURBOJET ENGINE flies regularly beneath this special North American B-45 test-bed in its current 
exhaustive flight development program. The pod-mounted engine retracts into the bomb bay when not in oper- 
ation. The J-75 has been announced as the engine for the Air Force Republic F-105 and the Navy Martin P6M 


PRATT & WHITNEY AIRCRAFT — 


Division of United Aircraft Corporation * Main Office and Plant: East Hartford, Connecticut 
Branch Plants: North Haven—Southington— Meriden 





TODAY .. . the member companies of the 
OMAR group are ready to provide a variety 
of major elements to challenging new 
Intercontinental Ballistics Missile (ICBM) 
and Intermediate Range Ballistics Missile 
(IRBM) weapons systems— 

rocket and ramjet propulsion systems and 
components * powerplant control systems and 
components * flight control system components 
* rocket propellants 


TOMORROW .. . even greater contributions 
will be made to future weapons systems. 

The OMAR team is applying a unique 
combination of technical and production 
skills, services and corporate strength in a 
joint program devoted to the accelerated 
developement of advanced power systems and 
new, high-energy liquid and solid propellants. 


OMAR — power for the common defense 


Engineers, chemists, physicists, production and tool specialists . . .a u ide 


variety of fascinating careers awaits you on this weapons systems team. For 
information write OMAR Employment Officer at the company nearest you. 


< o* ws é ~ 
RAMJETS PROPELLANTS > 
Ht 4 : ft MARQUARDT AIRCRAFT 


OLIN MATHIESON CHEMICAL , 1) |) ha 


REACTION MOTORS 


Reaction Motors, Inc 


Marquardt Aircraft Company Olin Mathieson Chemical Corporation 
Denville, New Jersey 


Van Nuys, California New York, New York 





ments is 5.0 gpm. at 4,200 rpm., 5 ps 


discharge pressure, and lube clement 
is 2.0 gpm., 60 psi. discharge pressut 
rated capacity is based upon pumping 
MIL-L-7808 oil at 350] Nominal 
input is 1.0 hp. Displacement of sca 
elements is 0.372 cu. in. per 
per clement; lube element is 
( in.—Lear-Romec Division 
Inc., Elyria, Ohio 


lectric motor driven hydraulic power highest dependability, 
package for guided missiles and super 


urcraft incorporates clectric mo faster economical servicing 


hvdraulic pump, valves and reser 


Units permit wide latitude in svs | of Navy's Lockheed 


tems design.—Adel Precision Products, 


i Division of Gencral Metals Corp. | . 
Bu bank. € ‘lif — T2V-1 jets! 


Fuel control units for use on turbine 
uxiliary power units and guided 
nissil ire mechanical type governors 
vith single or dual valve svstems inc 
porated into the design. Single \ 
units control flow of one fuel: dual 
valve system controls and proportions 
flow of two fuels ranging from J]P-4 
through red foaming nitric acid.—Pierce 
Governor Company, Inc., Aircratt Ac 
Division, Anderson, Ind 


cessor 





Interlocking push button switches ar 
mounted in parallel row assemblies 
to provide maximum number of inter 
locked stations Series 5900 is avail 
ible with up to 36 stations; Series 5700 simplified with double-acting ‘’B’’ type PIP Pins! 
with a maximum of 24 stations. Each 
tation may be cquipped with various 


Dive flap attachment, servicing and interchangeability 


PIP Pin connection of hydraulic actuator to dive brake fitting answers 
Lockheed’s design requirements for a safe, trouble-free lock pin 

copable of withstanding high shear loads and providing quick removal and 
interchangeability of the dive flap assembly without requiring nuts 


ontact combinations, rated 3 or 5 am 
peres, 110 \ K non-inductive 
Donald P. Mossman, Inc., Brewster. 
N. Y washers, safety cotters, etc. In addition, PIP Pins offer drive-in 
drive-out features for easy insertion or removal when hole misalignment 
Special design printed circuit connector or normal structural variations bind the pin. A blow on the head or 


f 


for guided missile pressurized printed tip with @ plastic mallet permits retaining balls to recede into 


.rcuit applications has 15 coded con body of pin as pin drifts in or out 


tacts mounted in Orlon filled Diallv] 

Phthalate molding compound. Design 

permits horizontal or vertical mount 

ing.—Electronic Sales Division, DeJur 

Amsco Corp., 40-01 Northern Blvd 

Long Island City 1, N. Y 

Mini-Test, pocket size voltage tester, | | 
| PIP—Reg j 


will ¢ ( r 65 \ ) 0) 7 

vill check voltages from to U.S. Pat. Off Model “B” PIP Pins in Lockheed’s T2V-1 dive brake 

iC ind de Volt igcs) arc read | assembly take direct opening and retraction loads — 

" hy . | Patented give trouble-free operations. A pull on the heavy-duty 
irectly from dial C lip on leads free | continuous steel ring effects fast removal 

hands while unit is being used.—Omega 


Products 4700 West Washington PIP 
Blvd., Chicago 44, Il 


Universal test bench provides complet Ay 1ATION 


facilities for testing and quality con 
trol of electrical components. Unit in if EVELOPMENTS INC. 


orporates instrumentation for measur 
porax ' wrednee oe 210 SOUTH \ VICTORY BOULEVARD; BURBANK, CALIFORNIA 
ment of speed, time interval, voltage, 


urrent, resistance, powcr, torque, ctc 
nd includes regulated power supplies, 
load banks, etc., as required.—Perform 
ince Measurements Co., 15301 West 
MecNichols Rd., Detroit 35, Mach. Burbank + Chicage + Denver + Fort Werth + Kansas City 





+ Londen, Cagtand + Wew Yort « San Franciseo + Seattle + Torente, Canada + Wichita 
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PHILCO 
Silicon 


Ti @| } ) Ss | sto rs vain a oe 2 rec 
Factor, h,, 
r s 


Maximum Oscillation 
Frequency, .. 





Maximum Power Dissipation~150 mw 


Maximum Collector Voltage—T-1025. 25v 
T-1159-10 y 


325°C Characteristic 
Typical V, ~ 1, | 
PNP Silicon (Saturation Region) 


Surface Alloy 
Transistor 


—Milliamps 


(~)L, —Collector Current 


Unmatched performance and reliability! Characteristics 
assured by extensive life tests under typical operating condi- 
tions. Philco PNP Silicon Transistors make practical 
complete transistorization of military and commercial circuits 
(~)V.—Collector Voltage—Volts 


—where high ambient temperatures are encountered. 
Philco Silicon Transistors are now in pilot production and 


immediately available for initial design work. Specify Type 
T-1025 for amplifier, oscillator and low level general pur- 
pose applications and Type T-1159 for high speed switching 


FEATURES 


@ HIGH TEMPERATURE PERFORMANCE @ VERY LOW LEAKAGE 
CURRENT @ HIGH SPEED @ SUITABLE FOR DIRECT COUPLING 


@ LOW SATURATION VOLTAGE @ ABSOLUTE HERMETIC SEAL 


Typical Characteristics 
vs. J i 
— Temperature 


25°C 


applications. 


% of Value at T; 


Make Philco your prime source of information on 
Silicon Transistor Applications. 
60 
T,—Junction Temperature °C 


Write to Dept. AW, Lansdale Tube Company Division, Lansdale, Penna, 


PHILCO CORPORATION 


BUSINESS FLYING 





Lockheed Interest Foreshadows Jet Era 


By Erwin J. Bulban 


market 
transport 


Miami—Exploration of the 
for a new mall 
with “spectacularly high performance’ 
is being undertaken by Lockheed Au 
craft Corp., Sales Engineer Frank Davis 
told participants at National Business 
Aircraft Assn th annual meeting and 
forum here recenth 

Davis indicated 
heed business tt 


xecutive 


that the new Lock 


V ould be based 


readving 


in port 

in entry the company is 
to t Air Materic]) Command's re 
quest for an off-the-shelf jet-powered 
utility aircraft (AW Aug. 27, p. 29). He 
said that the company have a 
prototype fiving by the 
vcal Lo kheed 
be a good 


Davi said 


could 
end of next 
that there will 
this airplane, 


belie 


' 
market for 


Membership Application 


Lockheed 


I ipphi ition for issociat 
membership in 


NBAA is a clue to the 
to bec 
explained Davis, who 


mtention ome active 
ss fiving 
mber of Lockheed’s new 
rate commercial sales department. He 
noted that the company’s identification 
with this segment of the industry was 
established in the 1920s when it 
plied Lockheed Vegas to executive fli 
ers. This relationship has been main 
tained and enhanced by Lockheed Au 
craft Service me of the mainte 
nan bases in the U.S 


compan\ 
in busine 


IS a mnie CcOoTpo 


S Ip 


major 


serving busi 


NEW RCA AVQ-50 lightweight radar for business planes (components marked 2) shows 
marked size reduction compared to RCA AVQ-10 (1). 
expected to begin next spring at price of about $8,000 plus $5,000 for installation. 
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ROYAL GULL SUPER 200 five-place amphibian with supercharged 340-hp. Lycomings 
was one of the few new business planes shown during NBAA meeting. It has top speed 


of 208 mph. 


itors, he idded 11 turin 
evelation iccent d an at < 55 +4 
that business ICCTISE 


pel 


of realization 
ipproa hing their era | ronautfi 
Fairchild pointed out The MS-7 


1 
new planes the tl 


ie rapidly 
f yet operation 
that it is oftering two 
turboprop I'.27 Frnendship and the jet 
M-185, both of which 
Continental Can 
jet M-185 will not ex Need for a nev 
minus cabin t only for 
management but Or unportant 
ders wa iderscored by Au 


Director 


lirpiane 
i¢ ifpian 


ould be dev le ped rapidly 


h ive 


( Small Jet Need 


powered 
been ordered bi 
Cost of the four 


ced $800.000 time-p! industry top 


mfteror 
ind plug-in radio equipment, the com 
any reported rv le 

Beech report d that the Moranc-Saul I Assn. Exc 
nicr NMIS-760 four-seat jet, f vhich it H. Straubel, wh 


the 


Jame 


hi les Tin 
The other da\ FOOd friend f 
in the Air Force 
omplish across the 
country fro1 W ashing 
ton,” Straubel sai His flight scheduk 
called for 20-hour 


destination utive 


mine 1 mayor gener 
had bu ICss » Af 


station im 
lapsed tin to 
worth thousand 
then we taxpavers have 
tion his multi-thousand dollar hike from 
coast-to-coast. Hi that won 
derful old clunker known to the militar 
| I } ted that the 
nainstav of the 


reason to que 


ift was 


business fleet 
Straubel pointed tl 
high | ransport 


pt Nn 


require 
ment for 
the militarv and busi ’ r¢ 
sible for AMC’ 
develop such ! the ex 
pressed willingn t Valve anv speci 
militar quit obtain CAA 


certihcation lirements im 


pi madaustry 


USAI 
Initial deliveries of AVQ-50 are = clucdk reliet-tvpe lightweig jutopilot 
full 


twin-cngin 


111 





DEMONSTRATING possible commercial use, Kaman HOK-1 drops equipment 


with approach 
four-engine configura 
tion, automatic anti-icing for the com 
plete engine air induction system, sin 
gle-point ground refueling, all-weather 


operational autopilot 


coupler for the 


capability, and jet reverser to cut land 


ing roll 

If utility jets are included in the next 
Air Force budget, civilian counterparts 
will be available to executives by about 
1960, he stated 

\s for maintenance, few outstanding 
inticipated, except pert 
\irport operators 
fleet will have 
nt cleanliness on runways, taxi 
USAF experience has 
shown in one campaign against engine 
removal because of foreign object dam 
age, that in 60 days prior to the cleanup 


problems are 
haps on accessories 
serving the business air 
to acce 


wavs and ramps 


22 jet engines were taken down; in the 

only nine were re 
moved, In cleaning up runways, 2,000 
lb. of debris was picked up, including 
razor blades, cups, spoons and enough 
tools to equip two mechanics 


second 60 davs, 


Performance Rise 


Operationally, business pilots flying 
jets will be faced with handling rates 
of climb increased three or four fold 
compared with their present equip 
ment, operating altitudes increased in 
some 1 factor of two and low- 
altitude fuel consumption increased by 
as much as factor of eight. 

General aviation, including business 
flying, poses the greatest difficulties in 
attempting to predict future facilities 
needed, NBAA was told by Edward P. 


Curtis, special assistant to President 


CaSCS by 


112 


Eisenhower for aviation facilities plan 
ning. He urged that business flvers con 
tinue their support of the General Avi 
ition Facilities Planning Group pro 
gram to gather accurate data on current 
business, private and agricultural aircraft 
ictivities 

Business flving was called the 
growing segment of our fastest 
ing form of transportation by Louis S 
Rothschild, Undersecretary of Com 
merce for Rothschild 
noted that one of the important objec 
tives of installation of Vortac 
ind direct communications is 
tr iffic it the 
irea concept long advo 

Rothschild predicted 
growth for business flving in the 
From the 3.9 million hours of 
business flving in 1954, he said. there 
will be a 46% chmb to 5.7 million 
1960. By 1965 the total should 
million hours, he said, a 0.6 
million hour CAA’s pre 
vious forecast for this period. For 1970 
he envisioned a peak of 9.9 million 
hours. CAA believes that by 1965, busi 
ness pilots will be recording more than 
50% of all hours flown in general avi 
ition activities, compared to the 11% 
they totaled in 1946. Business pilots 
already achieved 45% of all general avi 
ation flying hours in 1955 

CAA is studying regulations affecting 
business pilots, with a view toward up 
dating requirements to meet today’s 
and tomorrow's requirements, NBAA 
was told by W. Buril Barclay, Flight 
Operations Specialist, General Opera- 
tions Branch. Some of the things being 


fastest 


LTOW 


l' ransportation 


radat 
ill-air 
higher altitudes, an 
ited by NBAA 

remarkable’ 


sp ICC 


years 


he id 


hours by 
hit 7.8 


mcrease OVCI 


three-man 


rescue crew at crash scene. Rotor down- 


onsidered are inclusion of instrument 
instruction along with primary ti 


pilot proficienc' checks 


ining 
penodic 
ticularly in 
lso to gage the 


handling emergencics. Also on 


instrument fiving 
capability in 
CAA 


if minimum 


pilot S 


wenda are a look 


equirements, maximum pilot flight 


dutv hours 
CAA has 
homa Cit) 


recently set up at Ok! 
safety agent 
who have concentrations of bu 
ness flving in their areas as an aid fi 
them to be of issistance to ey 


ope rators 


course for 


he ivV\ 


more 
ecutive plane 
Pilots and airport operat will ben 
fit from a Radio ‘Technical Commission 
for Aeronautics recommendation that 
Communications Commission 
wuthorize air-t 


Federal 
initiatc 
ground transmission of special messagt 


rule making to 


from business planes to assist them in 
fast turnarounds on arrival. The new 
ruling will authorize transmission of op 


ScTVICcc messages on 


erational special 
122.8 m.c. to airports not 


having con 
trol towers 

In this case one airport operator wil 
obtain a license to operate on this fre 
quency: other business plane service fa 
cilities will tie-in to his station 


Channel 123.0 


Channel 123.0 will be additionally 
authorized for airports with towers fot 
use with its func 


] 


acronautical advisory 
tion limited to transmission of special 
service messages air-to-ground. Notice 
of the proposed FCC rule making will 
be publicized in several weeks for indus 
try comments. If there are no unfavor- 
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wash protects advancing firemen. 


is essai ett aulllty Sota Helicopter Demonstrates 


part of FCC regulations 


Liveliest debate uring the forum ° ° ° . 
came during a discussion on radio and Firefighting Tactics 
communications when CAA representa 
ives told pilots about its proposal t 

rate duplex channelling for en 

ommunicatior vhich they d 
d at alleviating the present 
jamup caused by ever 
m Und r the nev vstem, whi 


n about June 30, transmissi 


me using 12¢ 
} 


ind w Id be made on 12 
1] 1?0.7 


would 


them t 1! il ndb receiver to 


i 


monitor inl ion to m 


tain a picture ¢ trafic. ‘They esti- 
mated that thi xtra equipment \ 


is 


require an extra expenditure of approx 
Ut per aircraft 
for NBAA’s latest formu 
estimated by sociation officials to hay 
exceed 600 persons, the largest attend 
nce yet. Registration by company affili 
ition totaled over 200, roughly half of 
these were equipment vendors and vari 
ous service organizations 
Next vear’s meeting is scheduled for 
Denver, NBAA officials stated. No new 
president was named during the meet 
ing, contrary to usual practice. ‘This was 
due to election of two additional mem- RESCUER pulls dummy pilot from cockpit. Rescue times have averaged under 45 sec. 
bers on the NBAA board, bringing it Equipment, made by Ansul Chemical Co., includes two Ansul 300-Ib. capacity dry chemical 
to 11. Current pre sident Henry W. Bog tanks, each with 100-ft. of hose, and rescue tools. Package is carried on HOK’s external 
cargo hook. Fire was simulated at Kaman plant, Bloomfield, Conn., with 400 gal. of 


gess, Sinclair Refining Co., who will 
Bell Aircraft Corp. also has demonstrated helicopter effectiveness in 


retain the top office until the new chief gasoline, jet fuel. 


executive is elected, stated that the elec- fire and crash rescue. Commercial model 47] was used. 
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, © REACTOR PHYSICS =. = 
INTERNAL AERODYNAMICS — - 


e GROUND HANDLING 
EQUIPMENT DESIGN 


e HEAT TRANSFER 
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* @ NUCLEAR RADIATION 
. EFFECTS RESEARCH 
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e THERMO AND POWER PLANT . 
INSTALLATION DESIGN © 1. 


© AUTOMATIC DATA REDUCTION - - 
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e B-58, America’s first supersonic bomber, and the +. e POWER CONTROL SYSTEM DESIGN 
first U.S. aircraft to be built under the new . © STRUCTURAL DESIGN AND Se. 
“‘weapons-system” concept, will soon graduate into the ~ ANALYSIS ye : 
production stage. Even now, many of the engineers . © NUCLEAR SHIELDING RESEARCH , 


and scientists at CONVAIR-FORT WORTH are delving « ae 
into newer and more challenging projects in connection with - SOLA 5 TARA eee, "i 
the nearly half-a-hundred Air Force contracts now on hand. *_@ STRUCTURES PRELIMINARY DESIGN 


. e 4 
- * @ MAINTENANCE DESIGN oF 
. «© 


If you have a formal education or professional experience +, AND RESEARCH 


in any of the fields needed to explore these new . « © FLIGHT INSTRUMENTATION BESIGN 
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. ° . Py . ** . 
. * «+ 7 


>. 
engineers, using the finest and most advanced facilities, ‘ “Tat pO 
> 


to help solve problems which may not become fee HYDRAULIC CONTROL 
SYSTEM DESIGN 


men comes the aircraft of tomorrow. @ EQUIPMENT DESIGN FOR 
DYNAMIC SYSTEMS TESTING 


realities for years. From the creative imagination of these 


. : , ; z e@ POLYMER CHEMISTRY 
TODAY ... NOW... investigate Convair- . 
e HEAT TRANSFER AND =, - 


, 4 , ahilitw it’s . so? 
Fort Worth. Put your ability to it’s best use! AIR-FLOW TESTING 
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Engineering Personnel, 


FORT WORTH RS “Convam, 


.”,s FORT WORTH, TEXAS . 





-- A DIVISION OF GENERAL DYNAMICS CORPORATION 


* @.s 





been held off to allow the 
idditional board members to partic: 


Ne ircraft displays were noticeably 
cking; the number of new conversions 
of the business flect workhorses, such a 
the DC-3, Ventura and Beech 18 ap 
peared to outnumber current new mod 

Cx 1 fe it new rour-cngin¢ 
pressuriz 20 from Wichita to Miami 
International \irport vith a stop at 
New Orleans with no ittempts to break 
ill cords ilot Dale Westfall and 
Pr t Engineer Ralph Harmon told 
Aviation Week that the flight was pn 
nari mn excercisc m trying variou 
e control procedure Most of th 
flight vw made at 14,000 ft 


Th ympany also took advantage of 
) 
le 


Tul 


cation from 
1 practical demonstt 
tallation of its new 
in the Model 310 


ns range Phi 


lil 


] 
il miles nonstop 


rk Airport, N. |] 


on umpti n ot 


mum lean conditi 


from the urface up Cylinder head 
temperatures average 330-340 deg Lhe 
plane arrived at Newark with 34 min 
usable fucl aboard l 'akeoft 
gross weight 

Next leg, from New York Interna 
tional Airport to West Palm Beach, 
1,046 nautical miles, was made nonstop 
vith an average fuel 
17.2 gal 


intended to 
nal, but thunderstorm 
icinity of the airport r 
ilot putting down at West 
9 minut 
naming 
Among 
necting the 
Gull Super 200 P 
yvoomng cngine 
takeott. Cruusc 
unphibian 


ort f 


Awards Go to Business Pilots 


} 
; 


Miami—Safcty 


ment of his bravery and 
contributions of immeasut 
d enduring value to the defense 


yuntry and the progress of avia 
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Half-Million Milers 
Th ¢ NBAA member 


n 500.000 mi 


| injury free are 


Engineers; 
an industry lead 


nia locale 


HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 

















THERE’S ACTION 
AT 
LOCKHEED IN GEORGIA 


Action! Progress! Exciting new 
projects such as our new multi- 
million dollar nuclear aircraft 
facility! These make up the 
strong tide of vigorous living 
at work and play here on this 
new frontier of scientific and 


industrial expansion. 


Here is a place to dig in 
where there's still career room! 


Qualified Engineers and 
Scientists interested in becom- 


ing associated with this pro- 
gressive and rapidly expanding 
organization are invited to in- 
quire for further information o 
personal interview. 








Fn ' Ree 
BLYTHE AIR BASE 


CALIFORNIA 


Ideal for the manufacture, 
test, maintenance, modifica- 
tion, repair or storage of: air- 
craft, aircraft components, 


“ os armament, guided missiles, 

Narco Expects to Triple drasies, tet cnaiaen, vediiate. 
Volume in 10 Years ' 

Five thousand acres isolated 


Philadelphia, Pa.—National Acronau 
from populous regions. Four 
+ > 


ti Tp T t) CX pe ‘ 
] th «+ 1h long runways, which can be 
me in ne me } I . 


of the busines readily expanded. Large 


ind iga parking aprons. Operational 
ud during buildings & hangars. 


s mecting that the cl 


a a BLYTHE AIRCRAFT 
sales in the first nine mor CORPORATION 


P. O. Box 191, Alhambra, California 
CUmberiand 3-2181 


Scott 


OXYGEN CONSOLE 


FIXED TYPE 


Supplementary oxygen for 1 to 5 persons 
hrims, 1OSC IT ideal for smaller executive aircraft and 
million miles OI - occasional use in larger craft. Permits 

higher, more efficient flight. Keeps 
everyone refreshed 


wi) 


Scott MIX ort 


Supplies oxygen for four. Complete equipment 
in a quality leather case. Ideal for the flying 
business man. Higher altitude flying saves time 
and fuel. 
See your neorest Scott 
Decler or write us direct. 


eh en ee Yoloh aa ar Wale) mele). 


Small Admiral TV, shown in Kroehler 
Manufacturing Co.'s executive Lodestar, 275 ERIE STREET. LANCASTER. N. Y 


permits following programs during entire 
15 WEST 57th STREET, NEW YORK 19. NEW YORK 


. EXPORT SOUTHERN OXYGEN CO 
cross-country flight. 
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LIQUID ENGINE DIVISION 


In piloted aircraft, missiles, and upper- 
atmosphere research vehicles, Aerojet- 
General liquid-propellant rockets have 
proven unexcelled for assisted takeoff 
superperformance, and as prime power- 
plants. 


Whether your interest lies in Vanguard or 
valves, Aerojet-General offers a variety of 
challenging assignments for 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 

ee oes “General 

CORPORATION 


A Subsidiary of PLANTS ATA ‘ 
The Ger ire AND NEAR 
& Rubber Company SACRAMENTO, CALIFOaNtsa 


Write: Director of Scientific and En- 
gineering Personnel, Box 296N, 
Azusa, Calif. or Box 1947 Sacra- 
mento, Calif. 


officials estimate that by the end of this 
ill ximate $2.75 


urrently is ship 


year total sales w ipp! 


million. The « 
ping $200.000 worth rf 
n 


ympany 
jonics equip 
ent monthly Ihe business aircraft 
market “from the light twins down 1s 
butter sales manage 
Gil Quinby stated 

He stated that more Narco equipment 
raft than am 


types, and 


our bread and 


s installed in business au 


other make of competitive 
that the company leads in factory instal 
lations on new aircraft. There are 16 
500 omni equipments of all makes cur 
rently installed in civil aircraft. Of these 
Nal 0 has delivered between 6,500 ind 


+} i+ 


, 4 
In peak months IS CCH 


000 units 
ibout 500 omni receivers 

As a “sign of its 
panv established a “million-dollar round 
| for distributors whose sales have 
or exceeded that Initial 

s went to the Eastern Division of 


Dusen Aircraft Supplies, Teter 


maturitv’’. the com 


I 
+ 
t 


, rl 
Hata 


Ss represented b 
Galipeau, and the Chicago (II 
t Air Associates nt 
iam Carolla 
Among the new 
tributors was a preliminary ct 
model of a VTA-3 “pancake” 2 


] 
sUppI' 


pres 
products 
transmitter using 


Narco’s Omnigator, 


pendent power source. Thx 


pt WCI 


Simplexei 


transmitter has a five-megacy 
measures approximately 14-1 
The recently dedicated 25,000 
Narco plant at It. Washington, 
Purrently has a daily production of abo 
10 VER-l Omnigators, 12 VHT-2 Su 
LER-3 and LER-3 
ng ind broadcast VCI 
V12Z2MP-2 
ne 360 


ct 


perh mnICTS, l 
DOWCI sSUDDI rs 
| We P] Cl 


hannel 1016 communi 


Product 


t . lea } L-] y 
to go to five a dav soon; backlo 


’ ~ 
rentiv over ZUU units 


Jordan’s Rulers Get Executive Transport 


Luxurious conversion of a former RAF Vickers Varsity bombardier trainer to an official 


transport plane for King Hussein of Jordan and the Queen is shown at Eagle 
Airport conversion base, England, prior to delivery 


Services’ Blackbushe 


Aircraft 
Among the 


extensive modifications was deletion of the bombardier’s compartment under the belly. 


Photo below shows the royal couple's private compartment with intercom phone (between 


windows, right). 


A separate compartment for the entourage seats nine. 
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s’Grauesande’s Stoommagen 


57 2 
MA ye 2 


s’*Gravesande’s Steam Reaction Car 


In 1721 Jacob Willem s'Gravesande of Delft, stimulated by the 
recentiy enunciated Third Law of Motion, astounded 

the Royal Society by constructing a practical steam reaction car. 
The vehicle actually moved several times its own 

length, a distance of about two meters. 


In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aerojet-General Corporation, leader 

in American rocket propulsion for more than a decade, is proud 
to participate in man's first assault on the frontiers of 

outer space—Project Vanguard. 


° 
mp YC (gtter ORPORATION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


Aerojet-General invites scientists and engineers—men of imagination and 
vision—to join the attack on the most significant research, 
development and production problems of our time. 





























A DIRECT CHALLENGE 


TO THE PRODUCTION DESIGN ENGINEER 


You actually see what your design produced. 


The Design Engineer at Rohr is engaged primarily in the 
tremendous field of power packages and power plant com- 
ponents, plus related structural design . . . the translation 
of theoretical into production design with consideration 
for serviceability, function, materials, and integrity encom- 
passing all engineering factors that enter into design of 
the complete aircraft itself. 

Here's the direct challenge you seek — the personal 
reward you desire. Because here, at Rohr, engaged in the 
practical design of ready-to-install aircraft power packages, 
‘ your association is direct to the manufacturing of the item. 


WORLD'S LARGEST PRODUCER OF 


And, of course, lovely Chula Vista, California, located on 
beautiful San Diego Bay, offers you and your family the 
wonderful, outdoor, semi-tropical living you've dreamed of. 

If you are experienced as a production design engineer, 
looking for the direct challenge and reward, and a better 
life, write Rohr now! 

Please enclose full resume and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft 
Corporation, Chula Vista, California, Dept. 33A. 


READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


PLANTS IN CHULA VISTA AND RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 








Private Fliers Build Their Own 


I'wo examples of the trend in homebuilt sport planes are the Stits Playboy (above), made 


in Canada by Keith Hopkinson, Sky Harbor Air Services, 


and built by 
Air Lines. ‘The 


bug (below), designed 
engineer with Continental 
cruises at approximately 135 mph. 
made in Canada under the 


aircraft, and it will serve 


powered by a 90-hp. Continental, cruises at 170 mph. 


to the builder 


contains 12.5 gal. 


according 
fuselage 


wheel pants. 


PRIVATE LINES 


Exhibitor at 1 nt National Safety 
ag & Expe n, Chicago har 


ih icoptcr to 





transport pe rsonnel 
Hilton Hotel 
nid hazards 
el. Runs 
heli- 


istomec! between 
ind firm’s plant to ave 

ng mn of highway t: 
0k foe 20 min. each way bi 


copter against 70-90 min. by road 


will be 
carried on in three Australia. 
I'wo localities about 175 mi. square 
southeast of the Adelaide River and 
another area of about 9,000 sq. mi. in 
the Northern Territory will be surveved 
by scientists from the Bureau of Mineral 
Resources from an Auster lightplane. 


Uranium exploration by air 
ircas In 
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Lawrence 


Playboy 


dominion’s new regulations 


as a test case on development of the ruling. The 


liny wingtip fuel tanks each hold 6.4 gal., 


and the Doodle 
who is a flight 
Continental, 


Goderich, Ont. 
Fk] Paso, Tex., 
an §5-hp. 


Heuberger 


powe red by 


It is reported to be the first homebuilt sportplane to be 


amateur construction of 
Doodlebug, 
700 mi. 


allowing 


and has a range of over 


main tank in the 


Construction is all metal except for fibrous-glass tip tanks and 


Alabama is developing 
yf ficlds with 
ransicnt busin 


r-fly and 


version of Beech 
LM-1, is being deli 
Ground Self Defense Force. | 
24 ordered is expected to be oy 


March 


Japanese 
designated 


tional next 


100th civil Bell helicopter sale and 
deliverv of 1956 was made to Mid-States 
Aviation, Northbrook, Ill. which will 
lease its new 47G-2 to corporations. The 
sale boosted Bell’s commercial helicop 
ter business for the first nine months of 
1956 30% over the same 1955 period. 


IN 
Cc LEVELAN D 
(AT AIRWORK, OF COURSE) 


SPA ELIMINATES LOST TIME FROM SPARE 
PARTS DELIVERIES. YOU GET OFF-THE-SHELF 
DELIVERIES OF SPARE PARTS FROM MORE 
THAN A DOZEN MANUFACTURERS, INCLUDING 
ALL THE BEST KNOWN NAMES IN ENGINES 
AND ACCESSORIES 

Just call Orchard 1-0522.and ask for Bob Scott 
or Boyd Gillen. Or write: Building No. 8, Cleveland 
Hopkins Airport - veland 1], Ohio. 


*SPA means Spa 


e Parts at 


irwork 


CORPORATION 
ALEXANDRIA ° CLEVELAND 
ATLANTA = MIAMI «© NEWARK 


Now!... the NEW 
ROBINSON 


WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed « spec ially for those 
narrow- hard-to-reach places 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method saves as much as 
$140 per engine assembled. 

3-TOOLS-IN-1 aa 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 


twist every time. 
$21.50 


12” —for asse —%’ = 
~ safety wiring, 15 
| : 9” —for bench wrk $90.50 


assemblies 
-Back Guar- 








Unconditional Money 


antee. Send for complete details. 


| RALPH C. ROBINSON CO. 
| Box 494W No. Sacramento 15, Calif. 


| Canadiar. Distributor ,Gensales, Lid., Malton,Ont. 
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Navy's Rocket Launched Depth Charge 


Anti-submarine weapon is ready for loading into launcher on destroyer Wilkinson (above). Crew member is removing tompion (right) from 
launcher, which has flash shield at mouth to protect deck. The weapon, being fired below, weighs approximately 500 Ib. Its explosive 


weight is approximately equal to that of conventional depth charge. Launcher can be rotated to fire in almost full 360-deg., thus eliminat 


ing time needed to maneuver ship to firing position using conventional depth charges. Missile sinks rapidly and covers larger water areca 


than depth charge. 


4: 
- - 


. 


on | 
Tite. A. + ime 
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, N.C itior t H. E. Magazines 

| Corps Air Station, Cherry Po 
(IF B NOy-91329), contract, $94780 
Dale Benz Inc., Contr Phoenix 





| repairs to Airship Dock II, Naval 
| t Weeksville N. Cc. (IF B NBy 






saxo 





Construction Engineering and Develop- 
mouth 





ment Co., Inc., P. O. Box 33, Ports 
Va Iding for expk e decom | 
hamber, Naval Air Station, Norfolk, Va | 
(IFR NOy-91346). contract. $66000 | 


U. 8S. NAVAL AIR STATION, Pensacola, | 






Fila. 
Moore Service, Inc., | ©. Box 1487, El 
Paso, Tex re i nz and ng s vices 
r fiscal 194 N2048-31979 (IFB 
04-180 » . , ‘ 


NAVY PURCHASING OFFICE, Washing- 
ton, D. C., 4th & Independence Ave., S.W. 
Washington, D. ¢ 

United Aircraft Corp., Hamilton Stand 









’ I Windsor Loch nn., a turbine 

| starte odel A-19 (N600(A)42112) (IFB 
600-16 6) spec MIL-S-7848 865 ea 
{758 


NAVY DEPARTMENT, BUREAL OF 


Manufacturers of Hydraulic, 
Pneumatic, and Electroni 


Engineering and Proven 
Equipment 


Advanced Aijircratt 
Performance 


The Emblem of 




























SHIPS, Washington 25, D. ¢ " 
Bendix Aviation Corp., Friez Instrument ies 
Div., 1490 Taylor Ave ear Loch Raven - 
Blvd., Towson, Balt re, Md., eervices to ne 
sury ind r ord haracteristics of wins ‘ie 
speed lir th ‘ fi deck « 1 _ - 
CVA type aircraft irrie ntract nobs _ z = 
72137 (inv. no. 565-2314Q), $49736 i? = 
Gilfilian Bros., Ine., 181 Ver e B '@) ri} 
Los Angele Calif de ) ilticolor 3) Se) 
plan position indicator ntract nobsr 1 bi, = 3 
(inv. no. 882-66139Q), $8 p - 
A e¢ 
NAVY DEPARTMENT, BUREAL or qd 
AERONAUTICS, Washington 25, D. ¢ o 
Metal Hydrides, Ine., 1: Congre - Y ro F 
Street Beverly Mass., desis le 
acquire, constroct, assemble and install 0° 
equipment for prod tior f odiu “ c 
hvd as 56-384 v 1-2080-56 a ® 
2 4 6h) S458 RLU ae 
relate. The Garrett Corp. (\iResearch Mfg. C Y ©) 
D 1851-9951 Se ed Bivd I 
Angeles, Calif redesign GTP79-10 ? : 
BLADES |x agegiaamage ai 
| 56), $69551 > 
The Garrett Corp. (AiResearch Mfg. C oO 4 
of A 1 Div.), 402 South 36th Street o 
PI} x Ariz., desig fab ate test and 
eet ie] 
for AGT XA-23 and XA-24, noas 5¢ (PP-32 - x) 
9117-56). 2. $118106 fet 
Piasecki Aircraft Corp., Is] 1 Roa 8 
Philadelphia International Airport, Phila 0 o 
e 7 d i t Pa l nstr t i - 
We design and build: Kround test stand rh 2° 
V i p pelier ) 1 nstruc a 
wind tunnel model, oo 6-834-c(AD a = 
e Forge Dies 4299-56). $94331 . 
. Vertol Aircraft Corp., Mort Pa re 
@ Trimming Dies pare and furnish rough draft copy of a fe) 0 
é en handbook for engine cooling syste 
e Investment Molds wp eg age ge ee = ” 
roductior opies, noa 6-88 PI 1 a © 
F POT! 6) 0. $40651 
. mM | 
We machine to L- NAVAL SUPPLY DEPOT, Great Lakes, 
iil. 
, Ford Instrument Co., ) sion of Spert 
* 
Forgings Rand Corp., 31-10 Thomson Ave. Long 
@ Solid Stock Cit ‘. Y. plifier per 
BuOrd drawing 87707 (1 revision) I.D 
e Investment Castings ee Se ee SS 












e Centrifugal Compressor ment values as of the date 
Wheels . iad 


TURBINE ; ; 
AIRFOILS Army Contracts | 

Following is a list of unclassified con- 
tracts for $25,000 and over, as released 


by Army Contracting Offices 









> 


ra 





LOS ANGELES ORDNANCE DISTRICT, 55 
S. Grand Ave., Pasadena, Calif 


erm-electric a 


METERS &%. & INC. stud es 6 Sontnet on created by fast moving 


g°5000 











Coleman Engineering Uo., Inc., 6040 W 
Jefferson Blvd L Angeles 16 Calif., 
i ‘ b. $25204 







lthaca, New York 


angie 


Gilfillan Bros., Ine., 1815 Venice Blvd., 
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Flight test for 


IROQUOIS, 


pod-mounted on the rear fuselage 


of a B-47 bomber, is next step 
in the development schedule 


of Orendo’s supersonic turbojet. 


ENGINES LIMITED 


MALTON, CANADA 





MEMBER A V ROL CANADA LIMITED A Tit HAWEER SHbDEITY Grour 








Janitrol 


Dubl-Lock* couplings 


double safe 


Janitrol’s newest line of light-weight Dubl 
Lock* couplings (clamp and flanges ) provide 
extra safety for extremely critical bleed-air 
duct connections on jet aircraft. If bolt un- 
latches or fails, Dub!-Lock* couplings main 
tain the seal . . . positively prevent coupling 
failure! Hdw it protects: when lock nut is 
tightened, barbed tang automatically moves 
into position and locks the clamp tight, 
if bolt fails completely. To release, unsc1 
lock nut—apply thumb pressure. 

Both Janitrol’s Dubl-Lock 
lines of couplings save up to 40° in weight 
couple and uncouple with ease as often as 
necessary, require no compounds or sealing 
devices because flange seal is metal-to-metal 
They withstand high temperatures, high pres 
sures, surges, vibration, misalignment, and 
corrosion. Dubl-Lock* line: 13 sizes availabk 

2” to 6”. Standard line: 15 size 12° to6 
Call your nearest Janitrol representative 
or write direct 

Janitrol Aircraft-Automotive Division, Su 
face Combustion Corporation, Columbus 16, 
Ohio . . . District Engineering Offices: Wash 
ington, D. C., Philadelphia, Columbus, Fort 
Worth, Hollywood 


* Trademark 


COMBUSTION SYSTEM 





La Angeles, Calif ‘orporal replenishment 


job, 339000 


KREDSTONE ARSENAL, Huntsville, Ala 
The Ralph M. Parsons Co., 617 S. Oliv 
St., Los Angek Cj study to deter 
mine the opt um re¢ rements for faci 
t solid propel 
- 6) 


BIKMINGHAM ORDNANCE DISTRICT, 
2120 Seventh Ave. N., Birmingham 3, Ala. 
4. A. Jones Construction Co., Cape Cana- 
ral Air Force Base, P. O. Box 1175, Cocoa 
i nstallation of a conditioning system 
ABMA assembly & checkout facility at 
Missile Firing Laboratory FMTR, Cape 
Canaveral Air Force Base Fla contract 
DA-01-009-ORD-406 (BRM-AB-AI}1), job, 


¢ R7 


NEW YORK, ORDNANCE DISTRICT, 180 
Varick St... New York 14, N. ¥ 

Federal Telecommunication Lab., Division 

P Internatior Telephone & Telegraph 

Nutley, N. J., 

t ion, DA- 


CORPS OF ENGINEERS, Jacksonville Dis- 
trict, Jacksonville, Fla 
The Duval Engineering & Contracting 
Co., 1746 E Adams St Jacksonville Fla., 
missile kid striy AFMTC, Pat- 
ret for quotation ENG 
eg.-56-12), job, $121867 
Clarson, Inc., and Ewell Engineer- 
‘or tox 387, St. Peters- 
launching com- 
and S, and 
re ips ar cing facilities, 
ARPMTC *atrick ! ‘ore Base Fla., 
(ENG-08-123-(neg.-5¢ i) job, $5403361 
Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago, I furnishing twenty-five 306 
KW two 50 KW and three 75KW generator 
units with diesel engines and misc. switch- 
gear and accessorie AFMTC, Patrick Air 
Force Base Fla. (in ENG-08-123-56-62), 
job, $267030. 
CORPS OF ENGINEERS, New England 
Division, Boston 15, Mass. 
Edward R. Marden Corp., Harvard 
St Brookline Mass Sub-Contracting 


or requires assistance n 
Ib-« racting onstruction of 
ttery 4/ Bostor Defense Area 
Mas (IFR ENG-19-016-56-149B) 
$379674 
CORPS OF ENGINEERS, Office of the Dis« 
trict Engineer, Mobile District, 2301 Grant 
St.. Mobile, Ala 
Burns & Roe, Inc., New Yor! N. ¥., cor 
tract DA-01-076-ENG-3445, architect-er 
neer sé ces for design IM-70 OST f 
ity at Eglin AFB, Fla., (negotiated) 
4. Gordon Turnbull, Ine., Cleveland 
amtract DA-01-076-ENG 346, architec 
neer services for design of IM-99 OST 
\ Elgin AFB, Fla., negot 
non 
Inecho'’s Mechanical Contractors, Birmi 
Ala mechanical modification 
ns to existing facilities at R 
Ala., (IF B ENG-01-076-56-85 


RESEARCH CONTRACTING DIVISION, 
TRADCOM, Fort Eustis, Va 

Municipal University of Wichita, ingi- 

eerine Research Department. Wichita 14 

evaluatior f the performance 

and control of the Courier 

ontract DA-44-177-TC-36 job, 


CORPS OF ENGINEERS, U. 8S. ARMY, 
NEW ENGLAND DIVISION, 150 Cause- 
way St., Boston 15, Masa. 

Salerno, 41 Relyea. Place New 
N. ¥ omstruction of additional 
7 vattery no. 67, Hartford 
ainville, Conn. (IFB ENG- 

» $399822 


PICATINNY ARSENAL, Dover, N. Jd. 

The Glenwal Co., P. O. Box 26, Saddle 
Brook township, Rochelle Park, N. J., con 
struction, utilities & facilities for loading 
biding for project Jackstraw at Picatinny 
Arsenal, (IFB ORD-28-017-56-150), job, 
$106300 
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Steel-Smooth rubber-to-metal bonding 
with PERMADIZING 


Stillman’s exclusive PERMADIZING 
process provides precise, flash-free 


parts of optical smoothness, and 


allows effective sealing even at 
near-zero pressure. Write or call 
your nearby Stillman representative 
today. He has the full story. 


Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 


REDUCES assembly time 85%. Nicrobrez ELIMINATES matericl waste and rejects. 
rings cre simply slipped over tube ends. Rings produce perfect joints every time. 


Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 


Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings. They’ll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete information today. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street + Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa.. CALIFORNIA: 1565 Bluff Road, Montebello, Cal 
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this mau 


1S 

THE 
PROGRESS 
TEAM 


Progress in design, development and engineering 
of military electronics is, in part, due to 

the contributions of “this man.” He is the hard 
core of scientists and career engineers serving 
the Department of Defense as liaison between 
military need and industrial accomplishment. 
He translates operational requirements 

into technical specifications... paces equipment 
development...evaluates results. 

He is recognized as an all-important link 
between industry and military...helping to 
achieve OPERATIONAL RELIABILITY. 

This is teamwork...the indispensable ingredient 
which assures the quality of military electronic 
systems which this Company produces. 

At LMEED... 


as everywhere in General Electric 


PROGRESS IS OUR MOST IMPORTANT PRODUCT 


Produste 
Quelude: 


FIRE CONTROL RADAR 
SEARCH RADAR 
INDICATORS AND DISPLAY 
COUNTERMEASURES 
NAVIGATION 

MISSILE CONTROL 
AIRBORNE SONAR 
COMMUNICATIONS 

FUZES 

AUTOMATIC TEST 


DATA PROCESSING. 


Bee’ Progress /s Our Most Important Product 


TRESS GENERAL @® ELECTRIC 


LIGHT MILITARY 
ELECTRONIC EQUIPMENT 
DEPARTMENT 


ROAD. UTICA. N. YF. 





SAFETY 





CAB Accident Investigation Report: 





Broken Runway Lights Misled Pilot 


56, Northeast Air tions, insisted on 

ur 240, N 90659 cathe onditions 

| the ieftt of runway Pp it the time of the 

rtland, Me Municipal Au c louds, 400 ft.; pre 

ar folded back resulting 00 ft.; sky obscured; visibil 
the raft and I iow; temperature 32; dew] 
yuth-southwest 8; altimeter 
ident 


senger I 
Investigation at the acci 
aircraft lande« 

the 


l ‘par all 


ft and 


{ ppt d 


n La Guardia | 
Nic 


Nave 


Electrician's Report 


| " ; 
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THE IBM IN ACTION 
BUSINESS 


OF AMERICA'S 
DEFENSE... 


DESTINATION: 


a 5) EE TT NER RT RT mE 
PEACE! 









Heart of a new weapon system in America’s 





inventory of counter-measures that guard the 






peace is an IBM airborne computer—specially 






designed and built to guide America’s most power- 





ful bombers with unbelievable precision and 







certainty. 





To achieve the reliability demanded of tomorrow’s 


military airborne equipment, the best available 






components are tested to torturing extremes. 






When any fail to survive this punishment, new 






ones are developed, thereby raising the whole level 
of electronic SYSTEMS RELIABILITY. IBM is 
giving America’s airborne defenders a mighty— 






and dependable— weapon for guarding the peace, 







Engineers and Technicians! 








IBM offers exciting opportunities to work on com- 
puters, control systems, inertial guidance, microwave 





circuitry—the most wide-open field in the electronics 
industry. Write: IBM MILITARY PRODUCTS 
DIVISION, Department 718-A3, 590 Madison 
Avenue, New York 22, N.Y. 
















MILITARY 
PRODUCTS 

















DATA PROCESSING ® ELECTRIC TYPEWRITERS ® TIME EQUIPMENT 





MILITARY PRODUCTS 
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SAFETY 


cify if boundary contact or runway lights 
rating, and if any are out when ex- 
be replaced and if smoke pots 
d to replace any inoperative lights, 
in compliance with the above 
was sent Mar. 29, the day of 
lent, at 0518. With respect to 
» the message stated 
Normal.’ 
ynd message sent as the noon field 
repeated 


Normal 


station manager responsible for the 


indicated that his understanding 
was to reflect the lighting condition as out- 
lined in the policy of the city of Portland 


ow season. The snow season policy 


on which “lites normal” was 


Instrument Weather 


Captains Chaves and Lebewohl stated that 
the flight to the vicinity of Portland was 
uneventful but in instrument weather con 
ditions 

In a rdance with their clearance, they 

eded to the Portland low frequency 

station at 2,000 ft. and stated that 

‘ his facility were briefly abl 

uirport. The instrument approach 

vas then executed precisely and 

ompletely. According to the pilots, during 

the final approach to runway 15, the instru 

ment runway, visual reference was estab 

lished at approximately 1,000 ft. above the 
1 


rt 
ground 
permitted a circling approach for 

g on runway . 

Clearance was then obtained by the flight 
for the circling approach t ind on runway 
2 Capt. Chaves chose this runway be 
cause of its length, grade, and the existing 
wind The aircraft was therefore flown 
across the airport and a left circling turn 
made to align the airplane on the final 
approach vw the runway 

The uptain stated that while turning 
onto the final approach he was able t 
pick out the runway ligl ind instructed 
Capt. Lebewoh] to complete the landing 
checklist. During the final approach Capt 
Chevas stated that he noted landmarks be 
low which were familiar to the final approach 
path. Landing flaps were extended and 
landing lights turned on 

Capt. Chaves recalled that what he as 
sumed to be the runway, during the ap 
proat h, was white and without wheel tracks 
because of light to moderate falling snow 
this seemed normal. Approach speed and 
altitude were good Alignment seemed 
good 

The pilots said that at touchdown th 
aircraft decelerated very rapidly, nosing down 





as the nose gear collapsed and stopping 
ifter a short slide. Both pilots were com 
pletely amazed when they learned that the 
landing had been to the left of runway 20 


ANALYSIS 


Based on all the available evidence, it 
appears that Flight 124 was conducted as 
a routine instrument flight and was normal 
in all respects until it was positioned on the 
final approach for landing on runway 20 
at the Portland Municipal Airport 

As previously described, numerous run 
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Day in, day out... in aircraft, refinery vessels, fire protection 
systems, furnaces, molding presses . . . under extremes of heat 
and cold, moisture, chemicals and abrasion, Revere thermo- 
couple wires stand up because they’re tailor-made for each 
application. 


Solid or stranded chromel-alumel, iron-constantan and cop- 
per-constantan conductors available in various gauge sizes. 
Wrapped, carded or extruded insulations include polyethy- 
lene, vinyl, nylon, Revcothene*, Teflont, fiber glass, asbestos 
and pure silica glass fiber. Outer braids treated with flame 
and abrasion resistant saturants. Metallic braids for severe 
service. L & N, SAMA or NBS calibration. Wires constructed 
to Military Specifications MIL-W-5845, MIL-W-5846 and 
MIL-W-5908. 


Whether your application requires extreme flexibility, chemi- 
cal inertness or resistance to temperature, flame, abrasion, 
moisture, acids or solvents, a standard or special Revere 
thermocouple wire will meet your specific need. 


*Revere trade name TE. 1. DuPont trademark 
m. 
ya 


Send for Engineering Bulletin No. 1701 describing / 
Revere Thermocouple Wires and Extension Leads. 





CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 
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PANELOC 


panel fasteners 
used exclusively on 
Curtiss-Wright 





Here’s why Curtiss-Wright 
engineers choose PANELOC. 


STRENGTH-WEIGHT RATIO! The strength of 
PANELOC Panel Fasteners is so far in excess 
of requirements of governing specifications 
that fewer fasteners are required todoa 
particular job. This saves the 


weight of extra fasteners. 


LONG LIFE! PANELOC Panel Fasteners 
are still operative when baffles and ducts wear out. 
Maintenance is thereby reduced to a minimum. 


The need for replacements is virtually eliminated. 


ECONOMY ! The cost of extra fasteners is eliminated 
and the cost of installation and maintenance 
reduced when PANELOC Panel Fasteners are used. 


Write for catalogues and 
price lists on 
Styles 1, 2 and 3 Panel Fasteners. 


A product of SCOVILL 


Scovill Manufacturing Company, Aircraft Fastener Div. 


13 Mill Street, Waterbury 20, Connecticut 
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way lights were obscured or inoperative 
along the right side of the runway. As the 
final approach was made the pilots saw a 
row of feld boundary lights and the left 
row of runway lights. This undoubtedly 
appeared to the pilots as the left and right 
rows of runway lights and created an illusory 
runway to the left of and parallel to runway 
20 

Considering the nearly equal distance bi 
tween the boundary lights and the left row 
of runway lights as compared to the dis 
tance between the left and right rows of 
runway lights, their same color and com 
parable spacing, the appearance of an actual 
runway 1s even more apparent These factor 
considered together with the existing 
weather conditions make Capt. Chaves’ off 
runway landing understandabl 

With moderate falling snow t 
flight visibility and the normal tendency 
to concentrate on the landing area of the 
runway (the first one-third) during th 
final approach, it is not difficult to under 
stand why the pilots did not see the oper 
ating lights of the right row located along 
the far one-half of the runway. Further 
these lights. when normally viewed during 
the final approach, would probably hav 
been near the limit of forward flight 


visibility 


Reporting Requirements 


According to company procedures, a 
condition report was requil d which 
luded a section on the field lighting 
accordance with the reporting requirements 
the field lighting vas tated 1 lites 
normal” on the dav of the dent. Thi 
being a report to the operations branch of 
the airline and principally for pilot in 
formation, the Board does not understand 
the report or the reason for indicating that 
the lights were normal. It is believed that 
the detailed field condition report procedur 
was definit ind clear but complied with 
inadequately 

It is further believed that the pol 
of the citv of Portland was not adequate for 
the maintenance of its airport lighting. Al 
though it is recognized that the maintaining 
of field lighting in northern areas is difh 
ult becau of the many snows and 
sulting snow-plowing operation 
lieved that the maintenan 
should be geared to this situ 

The responsibility for adequate lighting 
und the detection of irreguilaritic rests 
properly with the airport management 

It is believed that sufficient inspection 
should be made by airport and company 
employes to ensure an accurate knowledge of 
the condition of the lighting faciliti and 
that the condition be reported so that user 
of the airport be on notice of the condition 


FINDINGS 


On the basis of all available evidence the 
Board finds that 


Ll. The ITIe! 


prope rly certificated 


2. The aircraft was loaded to a gi 
eight less than the maximum allowable 
3. The flight was cleared according to 
Instrument Flight Rules to Portland, a 
scheduled stop 
4. The flight was routine in instrument 
weather conditions and normal in all r 
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vie crocs BELL... 


HELICOPTER DIVISION 


ee YOUU work in a company-owned facility 
ou which includes completely air-condi- 
tioned offices and factory buildings. 
Moderately small engineering staff 

insures recognition of your talents. 





.» You'll work on commercially proven and > = 
=== accepted helicopters for TODAY... . 
(1956 commercial sales lead the pre- 
vious high by more than 50%) 


Kian 
—— ‘Ling 


- 


.-. Gnd NEW DESIGNS destined for TOMORROW. 


.»» YOU can choose a home in any one of a 
——= dozen select residential areas within 
10 to 15 minutes from the plant... 


.+» Nd pay far less than you thought pos- 
sible for an air-conditioned three 
bedroom, den, double garage, brick 
home on spacious lots like this one 
at about 33% below U.S. average. 


= Gee Ges Gee Gee GS Ge Gee ee ee ee ee ee 


BELL AIRCRAFT CORPORATION 
HELICOPTER DIVISION, DEPT. E-1 
P.O. BOX 482, FORT WORTH, TEXAS 


THE STATE OF TEXAS HAS NO 
INCOME TAX, NO STATE SALES ae 
TAX. GASOLINE PRICES ARE 

LOW, FOOD BILLS MODERATE. — 


Send for additional information 
and application today. City Zone State 























New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexity 
In Aircraft Accessory Systems 


Proved in service on the Douglas C-124 Globemaster, the Convair delta 
wing F-102, the Boeing B-50 and many other operational aircraft, the 
Edison simplified temperature control now reverses the trend toward com- 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control uses 
only standard electro-mechanical components—no electronic equipment. 
Its design simplicity eliminates costly maintenance training. The instru- 
ment’s checkout procedure is familiar to any electrician. 

This basic control teams up with the rugged Edison Fire Detector Cable 
or with any of Edison’s accurate Resistance Temperature Detectors to warn 
of fire in engines and baggage areas or to signal dangerous temperatures in 
bearings, heating ducts or oil lines. Simultaneous or selective temperature 
indication is optional on all overheat detecting systems using RTD’s. 

Edison field engineers with years of aircraft experience are located in 
Ft. Worth, Dayton, Glendale, Chicago and West Orange. They will gladly 
analyze your temperature control problems and recommend action. Just 
write any of these offices and let us know your requirements. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edison 


INCORPORATE 
INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 
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sects until it was postioned for mde | AD Invitation to engineers 


ag nog approach to runway 20 ° 
inope I a rae pveny Ag Ape who can qualify for 
: 61 oe _% existing weather condi l li id ll t 
tio OI OUT . o S o 

le rape, siueee Meee ae arge, iqul prope an 
of runway 20 being to the left of its actual 


2 Cmemiwnaiy naa | ROCKet Engine development 


the left of and off runway 20 in the area 
which appeared to be the runway 

8. The lighting condition was reported 
incorrectly to the airline operations office by Aeronautical Engineers: 
company employes as “‘lites normal 

). The procedure for detecting and reé 
porting lighting irregularities by the air PRELIMINARY DESIGN. Opportunity to conceive, analyze, and evalu- 
port management was inadequate ate highly advanced concepts in pe we great pee — 
engines, advanced propellants, feed systems, principal components 

PROBABLE CAUSE and parameters. Advanced military proposals. Market studies. 

The Board determines that the probabk Operations Research and long-range programming. Advanced de- 
cause of this accident was inadequate main grees preferred. 
tenance of runway lights and incorrect re . 
porting of their condition resulting in an | SYSTEMS ANALYSIS. Unusual challenges for the analytical or theo- 
llusionary position of the runway under retical engineer in the analysis of complete engine systems. Heavy 
conditions of low visibility emphasis on advanced Systems Engineering concepts, particularly 

By The Civil Aeronautics Board in thermodynamics, gas dynamics, heat transfer and fluid flow, some 

James R. Durfee phases of which are yet unknown in general industry. Prediction of 
Harmer D. Denny engine performance, by means of advanced mathematical concepts, 
G. Joseph Minetti under extreme environmental operating conditions. 

(Adams, vice chairman, and Gurney, . - 
member, did not participate in the adoption COMBUSTION DEVICES. Important professional growth opportunities 
for engineers heavy on thermodynamic and heat transfer back- 
ground, as it may pertain to high temperature, high stress compo- 

SUPPLEMENTAL DATA nents such as thrust chambers, gas generators, injectors, and heat 

The Civil Aeronautics Board was noti exchangers. Unusual challenges available in work on high-rate heat 
fied of this accident shortly after its occur transfer, pyrotechnics, spark-initiated and hypergolic ignition, com- 
rence on Mar. 29, 1956. An investigation bustion mechanics, droplet formation and flame propagation. 
was immediately initiated in accordance with a : 

provisions of Section 702 (a) (2) of ENGINE DEVELOPMENT. Opportunities for research engineers at the 
Ciel Ascnentics het af 1074. os focal point of intensive activity associated with engine testing and 
mended. There was no public hearing held | data evaluation. Involves the design of experiments, specification of 
in connection with the accident test methods and procedures, including instrumentation, as well as 

. , the processing and evaluation of data. Problems and studies 
Air Carrier encountered fall into all branches of engineering, and the ability to 

Northeast Airlines, Inc., is a Massachu- comprehend highly complex systems, engines and engine programs 
etts corporation with its principal offices is of paramount importance. 


ited in Boston. The company is en . , , 
gaged in the transportation by air of persons, RESEARCH. Rocketdyne Research, a section of the Engineering de- 


property, and mail under a currently effec partment, has several staff openings for scientists and engineers with 
tive certificate of public convenience and advanced abilities. Fundamental studies are being made in thermo- 
necessity issued bv the Civil Aeronautics dynamics, fluid mechanics, combustion kinetics, fast-transient meas- 
Board and an air carrier operating certificate urement techniques, propellant chemistry and many other fields. 
sued by the Civil Aeronautics Administra For detailed information, please fill out and mail the coupon below. 


tion. The company conducts scheduled There is no obligation, and all replies are strictly confidential. 
operations over the route involved 





of this report 


pow a 
. Mr. A. W. Jamieson, Engineering Personnel Dept. 596-T 

Flight Personnel ss | ROCKETDYNE, 6633 Canoga Avenue, Canoga Park, California 

Capt. Avres R. Chaves, age 43, on Mar 
i Dear Mr. Jamieson: 


Please tell me more about a career at ROCKETDYNE. 


) 56, held CAA Airman Certificate 
Ni 1316 with an airline transport rating 
id rating for the Convair 240. He be 
1 first officer with the company June 

39, and captain April 22, 1941. He 
imulated 5,568 filving hours in the 

240. The last instrument pro 
k of Capt. Chaves was satis 
rily passed Nov. 21, 1955. His medical 








My name is 


Home Address 








| havea ‘a ___ degree from 


years actual engineering experience 
tam 
! am not enclosing a resume 


incate was current 

ipt. Robert A. Lebewohl, age 39, was 
first officer on the subject flight. He 
CAA Airman Certificate No. 94014 


h an airline transport rating and rating for 
Convair 240. Capt. Lebewohl became R 0 C 4 E T D y N FE ka 
rst officer with the company July 1, 

ind was promoted to captain on Aug yee cetiaiaai. teed 


1953. He had accumulated 2,437 fly 
hours in the Convair 240. The last BUILDERS OF POWER FOR OUTER SPACE 


A DIVISION TH AMERICAN 
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STEWAAT 


Ell] ELECTRONICS 


a Division of Stewart-Warner Corporation 
1300 No. Kostner Ave., Chicago 51, lil. 


WARM WELCOME 


Stewart-Warner Electronics today detects the presence of high- 
performance aircraft, identifies it as friend or foe and can provide 
a warm missile welcome in an instant. 

Research and development at Stewart-Warner Electronics have 
produced these advanced systems. The program is still expanding, 
as are the opportunities for the exceptionally well-qualified engineer. 

Today as yesterday, Stewart-Warner Electronics safeguards our 
skies with tomorrow’s planning and production. 





= = 


instrument proficiency check of Capt. Lebe 
\ vas successfully accomplished Nov. 17 
His first-class medical certificate w 
currently effective 
The stewardess on Flight 124 of Mar 
6, was Miss Jean L. Anderson of North 
Nlass 
10659, a Convair 240, serial number 
vas manufactured during May, 19458 
acquired from the original owner by 
ttheast Airlines, In on Mar. 8, 1954 
l otal time on the aircraft when the accident 
occurred was 12,478 flying hours, 43 of 
which were accumulated since major over 
haul. The aircraft wa powered by Pratt 
and Whitney R-2800-CB3 engines which 
were equipped with Hamilton Standard 


43-60 /6895F-R propellers 


Certificates of 
Necessity 





The Office of Defense Mobilization 
has awarded Douglas Aircraft Co. Inc 
two ertincates of necessity for a 
celerated tax amortization totaling $3.,- 
008,874 with 65% of the amount al- 
lowed at the rapid rate. Both certificates 
ire for military aircraft facilities. Other 
certificates awarded are 


Boeing Airplane Co., Wik 
tary 1ircraft $404,951 
Solar Aircraft Co., Des Moines 
raft e7 part $550,000 eertif 
‘ ed 
American Machine and Foundry Co., Bos 
Mass electron equipment $25 
ed with 65 “4 d 
Lord Manufacturing Co., Eri« 
. 4 1 parts $98,431 ertif 
i ved 
Kearfott Co., Ine., Litt 
entif nstruments, $28,490 ce 
illowed 
Industrial Tool & Machine Co., 
mithfield, R. 1., missile component 
certified with 70 illowed 
Kidde Precision Tool Corp R 
NJ ft part g rtif 
ed 
Kyan Aeronautical Co 


Northrop Aireraft Ine Ar 
, y ft. $92.98 é 
\viea Corp M 
8 , ed vy 
General Dynamics Corp 


Kenyon Instrument Co ine 


Pheoll Manufacturing Co., CC) 


; m0 ert ed 

Bell Aircraft Corp., 
ed 

Motorola Ine 

i elopment, $ 
ed 

United Aircraft Corp 
Wind r La 


Sperry (.) roscope 
ry Salt Lake 
development $444.00 
ved 
Machine & Tool Co., Long |! 
) electroni« equipment $4.7 
‘ ith 70 allowed 
Television Associates, Inc., Michigan City 
raft engine omponents, $100,000 


Hf allowed 
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A message to 
engineers from an 
engineer-president 


Marquardt was incorporated in 1944 by five engineers and 
three Los Angeles businessmen to explore the potential of the 
ramjet engine — then merely a laboratory curiosity. 

Twelve years of sound engineering and research have really 
paid off. Today we employ over 2000 people at Los Angeles 
and Ogden, Utah and expect to triple in the next two years. 
Of course, many of our new associates will be in manufacturing 
—which is fine. Every engineer wants to see his “baby” accepted 
and in production. However, the outstanding work of our 
present engineering and research team has also opened up big 
new requirements for engineers in almost every specialty in 
areas varying from production engineering and qualification 
testing of present models to advanced research on startling 
new break-throughs in high speed propulsion — new chemical 
fuels and nuclear energy. 

It is not too late to get in on the ground floor on engineering 
the ramjet engine — the powerplant of the future. Write me 
personally. 


Marquardt Aircraft Co. 
Van Nuys, California 




















When Aviation Buyers Go to Market... 


Be Sure Your Product or Service Is There 


(No¢ Aviation Week Annuall t 
















Aviation’s Only Source 
for Complete Buying Information 


Offers Advertisers Exclusive Advantages 





© SECTIONALIZED FORMAT FOR EFFICIENT USE BY BUYERS 
Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 
panies and their advertisements. 


BUYERS ARE DIRECTED TO ADVERTISEMENTS 


Manufacturers’ product listings are keyed to their advertisements through “see adver- 






tisement page” references. 


























ADVERTISER'S PRODUCT-LISTING BOLD FACE 


Companies advertising in the Buyers’ Guide are listed in Bold Face in the appropriate 
section. 





READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 


It’s an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers’ Guide, 
coming almost exclusively from engineering-management men, research scientists and top 


military men ... the men who do Aviation’s buying today. 








YEAR-ROUND SELLING POWER ASSURED 
Week after week, since the 1956 Buyers’ Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers’ Guide prepares to go to press. 





AVIATION’S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 
The Annual Buyers’ Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailec procurement information. Included were 37,500 cross- 
referenced company and product listings and 221 pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation’s largest audience of engineering-management men, research 
scientists and top military men — the men who do Aviation’s buying today — will receive 
cy copies of the Buyers’ Guide through AVIATION WEEK ’s circulation* (industry's largest) 
and through additional circulation gained through extra-copy orders from industry, the 














military and foreign countries. 


@ SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 
Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyers’ Guipe. Contact Him or Write 


AVIATION WEEK BUYERS’ GUIDE, 330 W. 42nd St., New York 36, N. Y. 


*Average net paid ABC circulation December-June 1956 57,900 
Published December 1956 Paid circulation of current issue 62,905 
Recent readership research by Advertising Research Foundation shows 
1.4 readers for every subscriber copy of AVIATION WEEK's readership 
determined by personal interview using strict recognition test. Current 
print order copies 66,779. 


I buvers Gude @@ Aviarion 


A McGRAW-HILL PUBLICATION 













AND MODERN SCHOOLS 


id 
_— 





This has been a great year! America is building and 
replacing and thus moving faster than ever before. 
Only one thing. Will the labor market keep pace? 
That’s where schools are important. If your 
company isn't helping community groups to get modern 
schools, it’s not apt to get the skilled people it 
needs. Self interest, civic spirit, or both, 


you should make schools your business, too. 


Want to find out how to help in your community? 
Get specific information by writing: 
Better Schools, 9 East 40th Street, New York, N. Y. 





> 





a 5 The advertising $27.60 pe wh $2.10 per tine, minimum 3 lines. To 

J ¢ t all ! ng appea g ! figure payment count 5 average words 

; NATIONAL than a nt 1 t ra as a line. Box numbers . 
ted oF equ 


EMPLOYMENT OPPORTUNITIES 


DISPLAYED ———RATES——— UNDISPLAYED 


- 


New long range projects assure not only 
challenging, high-level creative work, but 
security ond job stability as well. Ex- 
cellent starting salories plus all the resort 
and cultural advantages of suburban Long 
Island living 


(A) DIGITAL COMPUTER ENGINEERS { 
} ef nt NX " ' 


Ope 
I 


(8B) TRANSISTOR CIRCUIT ENGINEERS | 
t Fire Cor Navis 


(C) SYSTEMS EVALUATION. Exp« 


(D) DATA REDUCTION & ANALYSIS ENGINEERS 
erie e ‘ Gene x f 


Pp 


(E) MISSILE GUIDANCE SYSTEMS ENGINEERS 


f 


(F) ELECTRONIC SYSTEMS 


( 


Pees ee eee eceseaoae 


ARMA 


Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, L.I., N.Y 
Technical Employment Dept. 11-674 


! 0 i 
ed 


f AN ANSWER 
rstand I ar 
NAME 


ADDRESS 


city ZONE STATE 


Fee ee es eS eS eS SS eS eS 
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‘ 
\ COVERAGE f Position Wanted ads are ‘, of above 
. An Advertising inch mea 1 % rate 
_ ~f . . \ 


ert ‘ I ‘ 1 Discount of 10°, 


» to a pag 


s 4 ‘ r N 4 


Send NEW ADS to AVIATION WEEK Classified, P.O. Box 12, N. Y., for Nov. 12 issue closing Nov. 2 





AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS FOR NEW 
AIRBORNE 

SYSTEMS ANALYSTS NAVIGATIONAL 

(engineering and mathematics) SYSTEMS 


CIRCUITRY DESIGN ENGINEERS MISSILE 
GUIDANCE 


SERVO DESIGN ENGINEERS SYSTEMS 


COMPONENT PACKAGING ENGINEERS HELICOPTER 


(mechanical and electrical) INSTRUMENTATION 


ETCHED CIRCUIT DRAFTSMEN AIRCRAFT 
CONTROL 


MICROWAVE TECHNICIANS SYSTEMS 


Work on these challenging projects at RYAN 
Live in beautiful San Diego—a year-round playground 


WRITE TO JAMES KERNS, ENGINEERING DIVISION 


== RY BN eens” 





PERSONNEL MANAGERS 


LOOKING FOR ENGINEERS . . . TECHNICIANS? 


Write for free copy of 


“RESERVOIR OF ENGINEERS AND TECHNICAL MEN” 


It explains how you can pin point your employment advertisement to just those 





men with the job qualifications you want . . . without wasting money or super 
fluous circulation. 


Classified Advertising Division — McGraw-Hill Publishing Co. 
330 West 42nd Street, New York 36, New York 

















EMPLOYMENT OPPORTUNITIES 


NEW WORLD FOR AERODYNAMICISTS 


Martin projects of special importance to the future of 
aerodynamics engineering range upward from boundary 
layer control to satellite launching vehicles... from the prob- 
lems of multisonic flight to outer space configuration. 

No other aircraft company in the world is offering finer 
opportunities today in the aerodynamics of tomorrow. 

Contact J. M. Hollyday, Dept. AW-11, The Glenn L. Martin 


Company, Baltimore 3, Maryland. 


ARE EE I RR 
M4 A FET 2 Pe 


SA a. Tltlhrnedaio RR S&S 








Your Future is 
TODAY at RMI 


1erica’s first rocket engine com- 
pany—leader and record-holde1 
the propulsion of aircraft and mis 
siles—has important openings for 
men in the tollowing heid 


SENIOR DESIGN ENGINEER 


STRESS ENGINEERS 


M 


U. S. CITIZENSHIP REQUIRED 


Personnel Manager 
REACTION MOTORS, INC. 


60 Ford Rood Denville, N. J. | 


/ 


Affiliated with the Olin Mathieson Chemical Corp. 
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AVI 


Be certain you 
MAKE THE R/GHT cHoICcE! 
HAVE THE R/GH7 s0B:! 


EMPLOYMENT OPPORTUNITIES 














ASK YOURSELF THESE QUESTIONS 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 
INERTIAL SYSTEMS 


COMPUTERS 
(Digital and Analog) 


MISSILE GUIDANCE 


JET ENGINE 
FUEL CONTROLS 


with 
AC ELECTRONICS 


DIVISION 
OF 


GENERAL 
MOTORS 
Corporation 


Flint 2, Mich 
and 
Milwaukee 2 Wis 
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—IT WILL PAY YOU. 


Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions: 


MY TALENTS ARE BEST SUITED FOR? 
Engineers come all sizes, shapes and potentials. G.M.’s policy of 
decentralization creates individual opportunity for development 
and advancement. 


STARTING WAGE? POTENTIAL EARNINGS? 


At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both present and future 
are entirely dependent upon you. At AC you ieusioien your 
earnings. 


PERMANENCY OF POSITION WITH AC? 
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . .. making America so it’s safer and better. 


RESEARCH FACILITIES? 
At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 

LIVING CONDITIONS? 
Are the finest possible in Milwaukee, America’s most progressive 


town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living.” 


WHAT CAN AC DO FOR ME? 
Write us in strictest confidence... you will hear from us by return mail. 


Send us the coupon below... YOUR FUTURE DEPENDS UPON IT. 


AC The Electronics Division 
General Motors Corporation, Milwaukee 2, Wis. 
Send me full particulars about AC ENGINEERING OPPORTUNITIES 


() So you can better “‘tailor make” your offer to me I have attached a resume of my 
education and/or work experience. 


(} I will send it at a later date. 


Name 





Address 





City 








EMPLOYMENT OPPORTUNITIES 


ENGINEERS...PHYSICISTS 


NEW opportunities at 
Motorola in Chicago 


give yourself and your family 
all the big city advantages ata 
relaxed midwest pace, while you 

ADVANCE YOUR CAREER 


Outstanding career opportunities are 
waiting at the many Motorola research 
and development laboratories inthe 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora- 
tories . . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence. 

You’ll like living in one of the beautiful 
suburbs of the playground of the mid- 
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either. 





POSITIONS AVAILABLE IN: two-way COmMmunications»« missile electronics 
e radio & TV (color) * weapons systems « computer application & 
design « transistor research & production + microwave systems »« 
servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout + aerophysics 


¢ radar & military electronics. 


write Mr. L. B. Wrenn, Dept. G, 4501 Augusta Bivd., Chicago 51, Ill. 


ALSO ... there are excellent opportunities in 


PHOENIX, ARIZ. and RIVERSIDE, 


PHOENIX, ARIZ. Outdoor, relaxed liv- 
ing the year-round, with lots of room to 
grow (on the job and off) in this land of 
sunshine. 


SEMI-CONDUCTOR 
LABORATORY 


RESEARCH 
LABORATORY 


write to: 


Mr. V. Sorenson 
Dept. G 

5005 E. McDowell Rd., 
Phoenix, Ariz. 


write to: 

Mr. R. Coulter 
Dept. G 

3102 N. 56th St. 
Phoenix, Ariz. 





CALIF. 


RIVERSIDE, 
CALIF. 
Planned communi- 
ties, modern shop- 
ping centers, ad- 
vanced schools, fine 
buys in homes. 
There’s room to 
grow and more fun 
in Riverside. 
write to: 

Mr. C. Koziol 

Dept. 6 

Box 2072 
Riverside, Calif, 


MOTOROLA 


..» DESIGN 
..- MECHANICAL 


INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Seeks Engineers with experience in 


@ Vibration and Stress Analysis 
@ Mechanical Design 

@ Electronics Package Design 

@ Electronics Package Cooling 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in subur- 
ban Milwaukee area. 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 


To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John F. Hefhinger 


Supervisor of Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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IDEAL ENGINEERING “CLIMATE” 


The many advanced aircraft and missile programs and personal working advantages the most desir- 

at Convair San Diego today include: The F-102A able in the industry. 

Supersonic Interceptor, The At/as Intercontinental What's more, you and your family will almost 
Massile, The Metropolitan 440 Airliner, certainly enjoy a new, exciting, happier way of 

the new Convair 880 Jet-Liner, and a far-reaching lite here . . . where the weather year ‘round is 

study of Nuclear Atrcraft. unsurpassed. 

Within these vital, highly-diversified Convair For a significant engineering career in the 
projects in beautiful San Diego, California, engi- engineering “climate” you seek, we invite you to 
neers find the perfect “climate” for a challenging forward a full resume today. Write H. T. Brooks, 
and rewarding engineering career. You will find Engineering Personnel, Dept. 123 
Convair salaries, computor and test facilities, Generous travel and moving allowances to 


engineering policies, educational opportunities engineers. 


_<“ONVAIR..,. 


rs A DIVISION OF GENERAL DYNAMICS CORPORATION ry 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 








EMPLOYMENT OPPORTUNITIES 








APO, INC."'Heavyweights” in engineering and management ore 
men with a wide range of experience. 


APO, INC offers positions which will give an unrivalled knowl- 
edge of the engineering field. 


AF? O, INC. manages, operates and maintains the wind tunnels 
and engine test cells of the Air Force’s Arnold Engineering De- 
velopment Center. 


APP O, TNC engineers work and associate with major propulsion 
and airframe manufacturers and their latest projects. 


APO, IN Chas attractive incentives: longer vacations, liberal 
hospitalization, retirement and insurance benefits and a new, 
fully accredited, company-sponsored, graduate degree program. 


Write: Lee C. Kelley, Box 162 


APO, LN 


TULLRHOMA, TENNESSEE 
A subsidiary of Sverdrup & Parcel Inc. St. Louris. Missouri 


ARNOLD ENGINEERING DEVELOPMENT CENTER 














| REPLIES (Boxe Ne 


» This pu on 
NEW YORK: P.O. B 
CHICAGO ON. Mich 
SAN FRANCISCO: 681 
LOS ANGELES: 11 


POSITION VACANT 


Co-Pilot Mechanic: Requires A & E, commer- 


cial and extensive mechanica experience 


a po 4 engine and instrument experience de- 


Aircraft based in 8S. E. Michigan. 
P- Aviation Week 


POSITIONS WANTED 


Scheduled Airtine ae Pilot 10, —- 
Broad administrati technical 
background De res execu e pilot po 
with company affording future and 
tunity Age 34, married PW-32 
tion Week 


a ATR written, all land oor 5500 hrs. 
iversified ae extensive 00 Multi- 
I'win-Beach B 16 
2% ched. airline i 
college ngerg Awe 6, family De € 
manency Resume on equest PW 
Aviation Week 


Field Service: 19 yrs. diversified atrovatt ex- 
perience ncluding J 1 

and conventional 

elled foreign dean stic 

airline contacts 

commercial pilot 

greater responsibili 

preferably field service admir ation 
supervision PW-3374, Aviation Week 


Pilot ATR 6000 hrs. oe- 4, DC-3, C-46 age 


32, college grad PW-3400, Aviation Week 


10,000 ~ as Airline Saptetn 3,000 hrs. as 
cnecut lst. pilot a Dé DC-4 
DC- ATR Lockheed L« 

Marr: ed age 1 

PW- 91 Aviatio 


Experienced pilot, age 32, one 5700 hours, 
ATR, SMEL, type DC » years airline 
experience speaks Spar d tie r r 
gzinee ng practi ex! 

ing. Position with sound f 


itu w 
any place. PW-3338, Aviation Week 


SELLING OPPORTUNITY WANTED 


Manufacturers Agent ney paps as ong 
neer and sale manager i | 1 
m< ve fields t ' 

m t ar 

Michigar 





RADIO 


AND 


ELECTRICAL SYSTEMS 
INSTALLATION ENGINEER 


Familiar with low voltage DC aircraft 


equipment such as generators, starters, 
regulators, navigation and communica 
tion systems, and their installation. Ex 
perience in custom installations of such 
equipment on a variety of executive 


aircraft desirable. 


Contact 
Personnel Dept. 


PIPER 
_ AIRCRAFT 
CORPORATION 


LOCK HAVEN, PA. 
Phone Lock Haven 6711 
Ext. 259 
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DIARIES 


... from the stratosphere 


' 

Telemetry today enables aircraft and missiles to 
write their Own flight test autobiographies. These remote 
transcriptions make significant reading for 
anyone probing the barriers of speed and space. T hey 
are especially absorbing to the electronic and 
electrical engineers who develop telemetry and data 
processing systems. A Jeader in this 
field, Chance \ ought is a mecca for engineers 
who seek new capabilitie$ for remote instrumentation. 
Here, these men stafl a department designed 
exclusively for flight test research. Their own 
ingtrumentation laboratory includes 

‘ > 
environmental test equipment, machine tools and shop 
technicians, And their informal organization 
allows each engineer freedom fo envision, build 
and field-test his own designs. Small 
wonder that this department has secured 
important patents on telemetric 
refinements, It follews, too, that here are 
outstanding opportunities for electronics 
engineers to enter instrumentation research. You 
find out your,qualifications in a few 
days’ time. Just mail a resume 


of your background to: 


Mr. J. W. Larson, Asst. Chief Engineer 
_ Dept. 11-3A, Engineering Personnel 
guest 


OUGHT AIRCRAFT 


4NCORA POA ATESO PALLAB. THEHAS 


See OPPORTUNITIES 
2 ow 7 


Oe oka GE 





EMPLOYMENT OPPORTUNITIES 











EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


© Executive management experience necessary in initiat- 
ing and administering sales programs. 

¢ Experience in supervising and directing a sales 
organization. 

e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


® Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
© Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


¢ Must develop and administer a spare parts merchan- 
dising program. 

e Must aid dealers in setting up and operating parts 
departments. 

© Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft, send your 
resume and recent photograph to the Professional Placement Supervisior, 
Dept. AW. Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 








STRESS ENGINEERS 
DYNAMICISTS 


EXCELLENT OPPORTUNITIES 


with 
ESTABLISHED FIRM IN 
HELICOPTER INDUSTRY 
SALARY OPEN 
CALL OR WRITE 


PREWITT 
AIRCRAFT 
COMPANY 


E. MADISON & HOLLY AVES 
CLIFTON HEIGHTS, PA. 
MADISON 6-6500 








SALES ENGINEERS 


Several openings exist for representa- 
tive of major airframe manufacturer. 
Must have sales personality and ability 
to represent company at top level with 
customer on engineering problems, and 
able to conduct briefing sessions on own 
initiative in the field. Engineering de- 
gree or equivalent, with aircraft engi- 
neering or pilot background desirable. 


This is straight salaried position with 
starting rate dependent on your back- 
ground, 


Interviews will be arranged at our ex- 
pense. 


Send detailed resume and recent snap- 
shot to 
P-3361, Aviation Week 
0 N. Michigan Ave., Chicage 











Engineers 


NAA Al 


Experience in one or more 
of these fields 


Check This List of 
May Be Your Passport to 


Professional Skills 
AN UNUSUAL JOB 





[) aerodynamics 


amen Specific ignments ve e developing co 


turboprop 


() thermodynamics 


] 
all 


* compressors * ducting 
* turbines * nozzles 


_) fluid mechanics 


* combustion systems * diffusers 


() fluid dynamics gg 9 ego 


management 


are extensive 
New England 


() heat transfer 


r helicopters 
’ 


aircraft. 


| 
| 
| 
| 





Move Up 
to 
PRELIMINARY DESIGN 


We have one opening for a graduate 
engineer in mechanical or aeronautical 
engineering well experienced with the 
performance of current turbojet, turboprop 
and ramjet engines. 

To assume full responsibility for analyzing 
and evaluating power plants and their 
installations for applicability to prelimi 
nary design studies concerning the most 
advanced type of aircraft and guided 
missiles. 


Send resume to: 
Manager, Engineering Personnel Dept. F 


BELL AIRCRAFT CORPORATION 
P. O. Box 1 Buffalo 5, N. Y. 








HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


experimental analysis 9. ©. bn 10,0. 7.0.8.¥%. — 





INT 


148 


i 


P-3190 Aviation Week, Class. Adv. Div. 


INNA 0M 





P. 0. Box 1850 


Sikorsky 8-55 
Sikorsky 8-58 


ROTOR-AIDS, INC 


Ventura, California 
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EMPLOYMENT OPPORTUNITIES 





WE’RE LOOKING 
FOR MORE 


“TOMORROW THINKERS” 


...AT REPUBLIC AVIATION 


The emphasis, of course, has always been on 
NEW IDEAS at Republic. For a quarter of a 
century this company has been in the forefront 
of aviation design, devéloping and building such 
planes as the most advanced supersonic fighter- 
bomber in the U. S. Air Force. the new F-105 
Thunderchief — newest of the famous family of 
Thunder-Craft. 


The pace of invention and discovery must be 
stepped up, in line with national necessities. 
Breaking the sound barrier —so tremendous an 
achievement only yesterday—is taken for granted 
today. Now the urgent need faced by Republic’s 
designers of aircraft and missiles is to conquer 
the thermal barrier and the fantastic problems of 
hypersonic flight—and tomorrow, what new 


urgencies will confront us? 


Practical engineering, important as it is, is not 
enough. We need an increasing number of engi- 
neers and scientists of inventive capacity, who 
are able to produce totally new theories in many 
fields, breaking the bonds of traditional thought. 
In short: “TOMORROW THINKERS.” 


We have many engineers and scientists with bold 
creative minds at Republic ...and we need MORE 
men of this calibre. Company activities and sci- 


entific challenges are both expanding. 


We invite professional men at all levels of expe- 
rience, who feel qualified to contribute to the 
juture of at lation, toa friendly interview ...and 
we promise the men selected a professional work- 


ing climate in which their ideas can thrive. 








IMMEDIATE OPENINGS IN THESE FIELDS 


Aerodynamics « Flight Test « Dynamics « Thermodynamics « Electronics « Flutter & Vibration « Servos 
¢« Weights » Weapons Systems Analysis « Analog & Digital Computers « Airframe & Mechanical Design 
« Antennae « Fire Control Systems « Flight Control Systems + Instrumentation + Stress Analysis - 
Operations Research « Preliminary Design «+ Systems Engineering « Propulsion « Publication Engineering 
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Please address complete resume of your technical background to: 


AIRCRAFT 


Engineering Personnel Manager MR. DAVID G. REID 


Farmingdale, Long Island, N. Y. 


MISSILES 


Administrative Engineer MR. ROBERT R. REISSIG 


223 Jericho Tpke., Mineola, Long Island, N. Y. 


SPE PFPEMESLAES AVIAITZay 
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EMPLOYMENT OPPORTUNITIES 
7 = 7 MKT 


HERE’S WHAT YOU CAN e A Career with a Future PROJECTS 
LOOK FORWARD TOASA...| ®@ Retirement Plan 
ADMINISTRATIVE 


e Annual Sick Leave 
FLIGHT ENGINEER ENGINEER 


e Paid Vacation 
ewe e Group Insurance $11,000 


Coo nate and = dire« “« 


e Liberal Free Transporta- trained engine 


tary 


tion for You and Your eng 
Family Each Year 











M ir Sternberg, Dept. St 
Yes, here is a career opportunity with a LIGHT MILITARY ELECTRONIC 
real future! You not only get all of these, EQUIPMENT DEPT 
and many more, benefits as a TWA Flight 
Engineer—you start out at $330 per month GENERAL &B ELECTRIC 
as a student—$485 per month as a Flight Utiea, N.Y 
Engineer plus regular future salary increases. HOMUNMHNNU 
Beginning with the third year, 
Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 
Here are the qualifications: Between the ages i 1} 1] 
of 23 to 35; normally 57” to 6’2” inclusive; ° / 
high school diploma or equivalent; pass CAA 
Class II physical (no waivers). Technical quali- AIRCRAFT STRUCTURAL DESIGN 
fications include: Broad A&E experience and f 
must have CAA A&E Licenses before entering or 
training class; pass examinations for student NUCLEAR POWER PLANTS 
flight engineer. - 3 
There’s a wonderful future waiting for you with It is a truism that history is onl) 
E> TWA. Write today to Mr. R. Paul Day, made by history-makers. No one 


Employment Manager. will dispute the truth of this 
when it comes to General Elec 

TRANS WORLD AIRLINES tric’s pioneering work in apply- 
MUNICIPAL AIRPORT ing nuclear energy to aircraft 
KANSAS CITY, MO. propulsion. Many specialized and 


highly qualified talents are en 
gaged in this vital area. 
. ° ° z 
Engineers an CEE MCES ES || Te Position now open offers 
many opportunities for profes 
sional achievement and unique 


LET US WRITE TO You!! engineering experience. It in- 


volves the preliminary design of 


We would like to tell you about the work we are doing, and the opportunities in it for major aircraft structures and 
the coordination of structural 


you. An ad doesn’t provide space to do it, so we would like you to let us mail technical ‘ : : 
and other information we think will be of real interest to you. design with power plant design 
requirements. 4 to 6 years ex- 


The types of work on which you could be engaged include: perience in aircraft design and 
development required. 


Missiles Solid State Physics Fine Particle Technology 

Applied Mechanics Microwaves & Antennas Surface Chemistry OPENINGS IN CINCINNATI, OHIO 
Geophysics Infra Red Systems Optics cae gehen — ™ 
Underwater Ordnance Inertial Systems Mechanical Design requirements to location you 
Electronic Countermeasures Servomechanisms Airborne Early Warning + 
Digital & Analog Computers Ball Systems Radar Systems P. O. Box 132 
Instruments & Controls Industré! Automation Information Theory Cincinnati, 
Upper Atmosphere Research Systems Analysis and Design Ohle 


: ' . om ortance in your life. What hav 
Electronic Equipment Design tte tsthnass a? a GENERAL B ELECTRIC 


and Miniaturization 


French Road 








prefe 


L. A. Munther 
P.O. Box 535 
Idaho Falls, 
Idaho 








From beginners to experts 
ELECTRICAL and ELECTRONIC 
ENGINEERS and DESIGNERS 
of major military and commercial prime sys- MECHANICAL ENGINEERS 


tems contracts in the frontiers of scientific AERONAUTICAL ENGINEERS 
development, plus other extremely interesting PHYSICISTS NEW ADVERTISEMENTS 


activities in a wide range of fields These MECHANICAL DIVISION 


offer ground floor opportunities 


5F sou tate & Geavee endfor dabestemes. we or General Mills Received by Nov. 15 will appear in 


are interested in you Let us send you in the Nov. 26 issue subject to limita- 
complete confidence, material that may be 1624 Central Ave. N.E., Mi polis 13, Mi 





We need additional people to staff our con- 
stantly increasing Research and Development 





projects We have a considerable number 





tions of space available. 


Tear of ent mat ts pOASA: teeeeees CLASSIFIED ADVERTISING DIVISION 


Peter D. Burgess, Director of Per- * . 

sonnel Mechanical Division of COLLEGE: Mp re CREE EE 
GENERAL MILLS, 1628 Central BOX 12 NEW YORK 36, N. Y. 
Avenue N. E. Minneapolis, Minne- ADDRESS: 
Bota 
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EMPLOYMENT OPPORTUNITIES 


COMPUTER ENGINEERING POSITIONS 


No vopen at General Electric’s 


New Industrial Computer Section 
at Palo Alto, Calif., Schenectady, N. Y. and another location (to b¢ ed shortly) 


Inmediate Opportunities on ERMA COMPUTER 
(Electronic Recording Machine Accounting) 
and many other general purpose and 
special application computers, both digital and analog 








Openings jor 
PHYSICISTS «+ ELECTRONIC ENGINEERS « MECHANICAL ENGINEERS 
ELECTROMECHANICAL ENGINEERS + NUMERICAL ANALYSTS 











CONCEPT AND EXECUTION 


* how 


» C. E. Irwin INDUSTRIAL COMPUTER SECTION 


“GENERAL @B ELECTRIC 


Building 32, Schenectady, N. Y. 








WANTED 











WANTED 
SUPER TWIN BEECHCRAFT 


ing hl AIRCRAFT PRODUCTS FIELD 
Must Have Low Time - - State Lowest Cash 


W-3243. a —— : Ours is a company of 300 people working on controls and measure- 
Adv. Div., P.O 12, N.Y. 36, N.Y ; ment products in aircraft and related fields. Research & development 
is directed towards creation of new products. Our engineers and tech- 
nicians look to the chief research engineer and his associates for consulta- 


WANTED . tion and guidance. The management is young and plans are for a 


continued expansion of our business. 
DC-3 OR C-47 . ene 
Must Be Converted and Ready To Go : Challenging Position 
: The position of chief research Engineer has become vacant in our 
organization as a result of retirement. It should be filled with an imagina- 
tive and resourceful engineer or physicist . . . An advanced degree is 
required. 


WANTED : li Excellent Salar 
CONVAIR 240 or 340 / We should like to offer this an o man in the mid-30's, but we 


, 7 i have not set a firm age limit. Salary is open, though we have a 
Send Complete information and Price to— #4 starting figure—of about $12,000 in mind. 
W-2308, Aviation Week e 
1125 W. 6th St., Los Angeles 17, Calif Location 
The plant is located in a small New England community. Housing & 
WANTED recreational facilities are excellent. We are prepared to assist in reloca- 


LOCKHEED LOADSTAR . tion problems. Send replies to: 
Must Be Clean, Well Equipped . BOX NT1374, 125 W. 41 ST., N. Y. 36, N. Y. 


and Ready To Go 


W-3245, Aviation We 
Class. Adv. Div., P.O. Box 12, N Y. 36, N.Y. 








W-3247, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
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ENGINEERS 
PHYSICISTS 


ENIOR wisi... 


are invited to investigate challenging and creative work on 
ADVANCED WEAPON SYSTEMS 
ADVANCED TARGET SYSTEMS 

in the recently organized Advanced Development Division of 


RADIOPLANE COMPANY 


Engineers with experience in Electronic and Electro- mechanical systems 
analysis, design and development; Aeronautical Engineers with preliminary 
design experience; Electronics Engineers with microwave electronics and elec- 
tronic countermeasures experience; 

Physicists who have worked in operations analysis, microwave electronics and 
radio frequency propagation phenomena; 

Mathematicians who have experience in operations analysis and in digital com- 
puter problem analysis. 

We are endeavoring to staff a number of senior engineering and scientific posi- 


tions. We place a premium on training and experience. 





Personnel Mgr., A-1 
Radioplane Company 
8000 Woodley Avenue 
Van Nuys, California 


Send complete resumes to: 








AERODYNAMICISTS 


Analysis and determination of physical dimensions and flight characteristics 
of aircraft configurations; and evaluating performance, stability, and control. 


DYNAMICS ENGINEERS 


Theoretical analysis and testing toward aeronautical control of flutter or 
vibrations; analysis and synthesis of automatic control systems. 


STRUCTURES ENGINEERS 


Analysis of structural requirements concerning heat treat, physical dimensions 
and aerodynamic parameters: making stress calculations and predicting air 


loads . 

For qualified applicants, interviews can be arranged at your convenience— 
either in your city or at the McDonnell plant. Moving allowance and assistance 
from our Housing Department upon arrival in St. Louis. 

Assignments presently available in the above fields on airplane, helicopter, 
convertiplane, and guided missile development projects. If interested, send 
detailed experience resume to: 


RAYMOND F. KALETTA, Technical Placement Supervisor 
PO BOX 516, ST. LOUIS 3, MISSOURI 


M\DONNELL_Z dh Lora Core a 























EMPLOYMENT PROBLEM ? 


When you are in need of specialized men for specialized jobs, contact 
them through an employment ad in this publication. 


AVIATION WEEK P. O. Box 12, New York 36, N. Y. 














PROJECT 
ENGINEER 


Electronics 


Terrific opportunity for 
a sharp young engineer 
to take on heavy 
responsibility and 

get paid for it. 

Reply in confidence to: 


P-3422—Aviation Week 
Classified Adv. Div. 
P. O. Box 12 

New York 36, N. Y. 

















SEARCHLIGHT 
hy Jog gle], | 


Classified Advertising 


EMPLOYMENT . BUSINESS 
EQUIPMENT USED oR RESALE 


OPPORTUNITIES 










WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 








Inspection | Radar 
Maintenance | Interiors 
instrumentation | Engine Change 
Modification Exteriors 
Overhaul Radio 







AIRCRAFT ENGINEERING DIVISION 
Santa Monica Airport, Santa Monica, Colifornia 
Builders of the Incomparable Leorstoars 




















7 TO 10 DAYS’ 
INSTALLATION 
Bendix X-Band 
en or 
C-Band 
CORRECT RADOMES for X or C BAND 
Only R/W has the reinforced double-shell 
| die ectri radome recommende for X-Band 
| hig ansmission efficiency and high stru 
te al str eng t! ae ne ympromisze or loss 
n f air sper a r any kind 
we at he r-tig ht fitting, leakproof, quiet Won't 
vibrate loos Lowest installation st 


Separately hinged radome ar scannet for 
easy disconnect and adjusting necessar for 
ate ntenna tuning Quick access to in 


pane 


Remmert-Werner 


Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 


Lambert Field Pompano BeochExpress Airport 





| Lodestar DC3 Beech 


Specialists in Conversion Maintenance Overhaul 


























| 


Modifi 
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EMPLOYMENT OPPORTUNITIES 


Engineers ME-EE—Mathematicians 


You don’t need previous experience to get into 


ADVANCED CONTROLS DEVELOPMENT 


with General Electric 


Engineer, ME EE or AE 


CONTROLS DESIGN 
NUCLEAR AIRCRAFT ENGINES 


d 


1 
PMI 


There are reputat be won in every phase of 
CONTROL ANALYSIS 
ell as 


CONTROLS SYSTEM and COMPONENT DESIGN 


@ LOCATION: East Coast Resort Area @ OUTSTANDING BENEFIT PROGRAM 
@ RELOCATION EXPENSES PAID @ GOOD STARTING SALARY 
Openings in Cincinnati, Ohio 


and Idaho Falls, idaho Your rep i be handled on ¢ é $ be 


NN f M r. Ss. W se 
Small Aircraft Engine Dept 


GENERAL €@ ELECTRIC 


Classified Advertising 
Division Box 12 
New York 36, N. Y. 


‘ . 
We I 


1000 Western A 
es se en oe oe ee EG 


csssiieco SEARCHLIGHT SECTION wovernsinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATES DISPLAYED 
$2.10 a line, minimum 3 lines To figure advance payment count 5 The advertising rate is $21.00 per inch for all advertising appearing on 
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PBY 5A’S Dea! Directly DOUGLAS Immediate Delivery 


with Owner 
We stock, overhaul, and install 


Fully equipped, DC-3 PRATT & WHITNEY WRIGHT 


good airline ra- 
dio, 26 passenger, 

Wright powered, R1830 R1820 
currently on lease 

to major sched. —75, —92 94 202 56 72 


SALE OR LEASE om a ey R98 5 R1 340 R2000 


daily 





Recently overhauled and rewired 
Modified for 2 crew, 15 Passengers, Cargo Doors Interested in sale fease back. straight 


Airline Radio and Instrumentation lease or will consider outright sale. 
On tong term tease, monthly rental R1830 ~- SUPER - 92 


and our most populor DC3 engine 


lowest ever offered 


TIMMINS AVIATION ae tee ENGINE WORKS 


LIMITED | Linden Airport Linden, N, 3. 
. Nanter 6-708 Lambert Field Inc St. Louis, Mo 
_ Montreal Airport, Montreal 


NAVCO.... 2= FOR SALE TWIN BONANZA 


PErshing 1-1710 
has factory fresh, dated 22D30 Hubs Mode! C-50 


DEICER BOOTS 23260 Hubs Suton Miteemee heme 
Dc3 


lod h Deicer Boots 
oo a 43D50 Hubs Long Range Fuel Tanks 


275 H.P. Engines 
F 51-D 43D60 Hubs Price - Very Attractive 


North American Fighter Planes, 43E60 Hubs 
aaed quantity PAGE AIRWAYS, INC. 
, trace or tease 
crintalitade oleate PACIFIC PROPELLER COMPANY Recher Aine 
P. ©. Box 1738 San Antonio, Texes 10615 E. Marginal Way, Seattle 88, Wash emcee, ©. ¥ 
CApital 4-8434 Genesee 8-730! 
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ENGINES & PARTS 





7139 Vineland Avenue, 
North Hollywood, California 
POplar 5-6202 

STanley 7-8374 
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SPECIAL 
SERVICES 


TO THE 
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CONNECTORS 


STOCK DELIVERY—AUTHORIZED DISTRIBUTOR 
BENDIX CANNON DAGE ry — 


2 Market 


HAROLD H. POWELL CO. 








PROFESSIONAL SERVICES 











KIRBY AND COPE ASSOCIATES 


HUMAN FACTORS 
on he design and it 














Canadian demonstrator 


ROYAL GULL AMPHIBIAN 


5 place, 160 m.p.h. 1000 mile range 
250 hrs. since manufacture 1955 
Full ARC and Lear Radio 

Oil Dilution, Grimes Beacon 


Available Nov. 15th. $§9,000. 


| TIMMINS AVIATION 


LIMITED 
| MONTREAL AIRPORT, 
) CANADA 





FOR SALE 
Three HS Sikorski Helicopters with large in- 
vento part Stinson Field A aft P. O 
Bo s Sar Antor lexa 


| New Bell 47 D&G Helicopter parts, 's off list 
Stinson Field Aircraft P. O. Box 


lexa CApital 


| €C-125 Northrop Trimotor Plane, excellent 


condit t low ‘ 
Field Aircraft P. O. Box 
lexa CAr " S4 
F-51-D North American Fighter Planes, lim- 
ited juantit ow time exce ent « tit 


| Field Aircraft P. O. Box 


les CApita 





keep your weather eye out for 


(9 Weather Eye 


ionrer ‘Flight RADAR 


lighter 
custom fitted to your plane 
P. O. Box, Bridgeton, Mo 








HELICOPTER 


Hiller—Model UH-12B, Very low air- 
frame and engine time. 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 
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For Lease Lockheed 

+ Executive fy. PV-1 Ventura DC-3 Two 
st FOR LEASE DC-4's 
; chairs ovens Standard Airline Radio FOR LEASE 
* Complete ine No long term 21-Passenger interior 


radio, auto pi- sacy. For com- Complete Anfi-icing, De-icing ONE CARGO 


plete detaits 


> = = TRANS-INTERNATIONAL ONE PASSENGER 





A. 3. Ming 


TRADE-AYER COMPANY AIRLINES, INC. FR-3373, A 


Linden Airport Linden, N. J. 
Hunter 6-7690 P. O. Box 233, Miami 48, Fila. 


COLLINS RADAR ° DME 


BENDIX cad 
Don't forget the SPERRY AIRWAYS MING AUTOMATIC PILOTS 
BOX NUMBER LEAR coomese arem NAVIGATION AND 
ARC COMMUNICATION SYSTEMS 


uss. Adv. LD bP’. I x N.Y. 3¢ 




















When answering the classified advertise- 


ments in this magazine don't forget to put 





the box number on your envelope. It's our . 
only means of identifying the advertisement ay, “Take a Heading for Reading” 
Sere for the BEST MAINTENANCE ¢ OVERHAUL © MODIFICATION © INSTALLATION 


READING AVIATION SERVICE, INC. 
Municipal Airport Phone 3-5255 Reading, Pennsytvanic 


Contact us for 

‘ car, limo, & 
| ss = «> ss 3. a hotel reservations 
ececerceces = tt PAN-MARYLAND 
Cae *. AIRWAYS, INC 


TO WASHINGTON — BALTIMORE ttt a 
40 min. to Wash. — 20 min. to Balto, riiit CAA certified 
Complete facilities — no waiting L i: repair station 
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When you are in need of specialized men for specialized jobs—from general managers to 
supervisors—contact them through the EMPLOYMENT OPPORTUNITIES SECTION of 
McGraw-Hill publications. 


The EMPLOYMENT OPPORTUNITIES SECTION is the national market place for those want- 
ing the services of men in technical, engineering and operating capacities in the fields served 
by these publications. 


AMERICAN MACHINIST EECTRONICS 

AVIATION WEEK ENGINEERING AND MINING JOURNAL 

BUS TRANSPORTATION ENGINEERING NEWS-RECORD 

BUSINESS WEEK FACTORY MANAGEMENT AND MAINTENANCE 


CHEMICAL ENGINEERING FLEET OWNER 
CHEMICAL WEEK FOOD ENGINEERING 


AL PETR M w 
COAL AGE NATIONAL PETROLEUM NEWS 


CONSTRUCTION METHODS AND EQUIPMENT NUCLEONICS 
a PETROLEUM PROCESSING 


ELECTRICAL CONSTRUCTION AND MAINTENANCE PETROLEUM WEEK 
ELECTRICAL MERCHANDISING POWER 

ELECTRICAL WHOLESALING PRODUCT ENGINEERING 
ELECTRICAL WORLD TEXTILE WORLD 


The men you need are the men who read the 


EMPLOYMENT OPPORTUNITIES SECTION of 
McGRAW-HILL PUBLICATIONS 


330 WEST 42nd ST., NEW YORK 36, N. Y. 
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WANTED! 


ENGINEERS TO HELP MAKE 


LONG RANGE MISSILE HISTORY 


North American’s Missile Projects Offer A New Engineering Adventure 


With complete weapons system re- 
sponsibility for the SM-64 NavaHo 
Intercontinental Guided Missile, North 
American is engaged in one of the most 
challenging programs yet offered. But 
every inch of progress is a tough scien- 
tific battle. New means are daily being 
found to solve the complex problems 


Instrumentation Design, Development & Application 
Structures, Stress, Flutter and Aeroelasticity 
Hydraulic, Pneumatic & Servo Engineering 
High Temperature Materials Engineering 


Missile Airframe Design 
Aerodynamics 


Contact: Mr. M. Brunetti, Missile Engineering Personnel Office 


Dept. 91-11 AW, 12214 Lakewood Boulevard, Downey, Calif. 


NORTH AMERICAN AVIATION, 


17 
Ny 


MN 
Hf. 


Engineering Flight Test 


which the development of long range 
missiles presents in the fields of struc- 
tures, temperatures and aerodynamics. 
But most important of all, men must be 
found who thrive on this kind of chal- 
lenge ...men who are really excited 
about this new missile science. Are you 
one of them? 


Please contact us for the full story: 











Component and System Reliability Engineering 
Armament Systems & Components Engineering 


If you qualify in one of the fields we 
have listed below, chances are you can 
qualify for this unique expedition into 
the technology of the future. We would 
like to tell you about all the physical 
and professional advantages of a career 
in North American’s Missile Develop- 
ment Engineering. 


Standards, Drawings Checking, Specifications Writing 


Thermodynamics 


Mechanical & Electrical Design 


INC. wer 
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ENGINEERS 


APL-An Organization 
Of And For Technical 
Men And Scientists 


The Applied Physics Laboratory, 
(APL) of the Johns Hopkins Uni 
ersity is an organization of and 
for technical men and scientists 
APL is organized on a horizonal 
basis; responsibility and authority 
ire given in equal measure. Scien 
tists and technical men occupy all 
decision-making positions, becaus« 
our only objective is technical prog 


ress 


Because of its predominantly pro- 
fessional character, APL has kept 
in the vanguard, having pioneered 
the proximity fuze, the first super 
sonic ramjet engine, the Navy’ 
Bumblebee family of missiles which 
includes the TERRIER, TALOS 
and TARTAR, and is presently at 
tempting break-throughs on sev 


fronts 


eral important 


Occupying a site equidistant from 
Washington, D. C. and Baltimore, 
Maryland, APL’s new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cu 

ture as a focal point for fine living 
Salaries compare favorably with 
those of other R & D organizations. 


OPENINGS EXIST IN: 


DEVELOPMENT: Stability and 
control analysis; ramjet engine de 
sign; preliminary design and wind- 
tunnel testing. 

RESEARCH: Interference and heat 
transfer phenomena; internal aero 
dynamics; hypersonics, turbulence, 
shock wave phenomena; combus- 
tion 

Write for compl information. 
Your letter will be answered per- 
sonally, in detail. 


Write: Professional Staff Appou t- 


ments 


The Johns Hopkins University 
Applied P hysics Laboratory 


8615 Georgia Avenue, Silver Spring, Md. 











LETTERS 





Simple, Common-Sense 


No thinking pilot could help but sup 
port the philosophy expressed by Capt 
Kriloff in Aviation Week of July 
p. 102 He is quite correct in pointing 
out that the accident does not indicate the 
need for tremendous expenditures for ra 
dar, proximity warning devices, or a com 
overburdensome_ to 
What it 


need for 


system 
the ordinary taxpayer 
dicate is the continuing 
ence to simple, common-sense safety prac 
tices, for it is still true that, “Aviation, like 
dangerous, but is 


plex airways 
does in 


idher 


the sea, is not inherently 
terribly 
neglect.” 

Any experienced aviation practitioner 
knows only too well that the means to 
avoid the June 30 tragedy were in the 
possession of the airlines themselves, and 
a candid observer might be tempted to add 
that the pilots also had similar power he 
general inadequacy of visibility out of cur 
rent air carrier aircraft has f 


unforgiving of any carelessness or 


been far too 
widely discussed to require reiteration here, 
nor is there any question of the statistics 
that show no accidents have occurred be- 
aircraft which had been proper; 
were operating under instru 
conditions. Yet history 
that commercial considerations have, 
time to time, delayed the adoption o 
the day-to-day safety practices which time 
proves necessary to any business of manufac- 
turing or transportation 

A refreshing note in this regard was 
contained in a New York Times editorial 
of Aug. 1, which read in part as follows 
“To the credit of the trucking industry, 
many of the reforms called for by the 
Governor originated with labor and man 
agement representatives. Their enlightened 
self-interest in combating highway hazard: 
would seem to assure full cooperation in the 
If the new truck licensing 
rules save only a single life, they will be a 
worthwhile reform.” The rules referred to 
will be a burden to the trucking industry, 
but here we seem to have different feelings 
from those on display during the current 
airspace quarrel. Instead of enlightened 
self-interest, in aviation we find a situation 
paralleling a hypothetical one in which 
the trucking and bus industry would be ac- 
tively engaged in a violent campaign to pre 
empt the highways for their exclusive use 
or a single chain of broadcast stations 
would be clamoring for the entire radio 
broadcast spectrum. 

From first hand technical knowledge— 
quite apart from considerations of cost—it 
can be pointed out that this country cannot 
build and maintain a radar and computer 
system capable of holding every cubic foot 
of airspace inviolate. People who strongly 
advocate such a solution are either wholl\ 
ignorant of the facts of life with respect 
to electronics and technical manpower or 
they hope by their demagoguery to create 
hysteria and chaos, out of which will come 
some fundamentally unsound solution favor- 
ing their own interests. ‘The truly repug- 
nant aspect of this whole business is the 
which one readily gains that 


tween 
cleared and 
ment flight 


show S 


from 
f 


progr im 


impression 


158 


Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St... New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


stepping-s 
ch a soluti 
-regardless 1 validity 
laims 
For a 
industry has 
which has run steadil ) 


time the air transportation 
shown a cost per seat-mile 
nter to the trend 
yf transportation 
undoubtedly KC 
Yet, in the 


} 
analysis 


long 


of costs in all other types 
Increased productivity 
counts for much of this effect. 
ibsence thoroughly 
of this price phenomena, there remains the 
suspicion that this differential may have 
been in part supported through such short 
cuts as flight planning direct through uncon 
trolled airspace. ‘Transportation media, from 
canal boats to high-speed trains, have been 
forced to institute certain changes and some 
what more extensive practices, either 
through public reaction, statutory regula 
tion, or enlightened self-interest. By what 
providential dispensation should the air car 
rier industry feel free of such strictures? 
It is to be h yped that once the soun 
nd fury has died down greater objectivit 
ind better understanding will characterize 
the public utterances on this subject. De 
spite the regrettable sinking of the Andrea 
Doria, there has lamor for a 
Coast Guard picket boat on every wave or 
a line of Texas Towers to guide all traffic in 
our coastal waters. Any movement, be it of 
men or material, has its hazards, and a little 
discipline will replace many taxpayer dollars 
—and with probably greater ultimate safety. 
Il. O. McCuure, Paoli, Pa 


Tacan | DME History 


In your report (AW Sept. 10, p. 39) on 
the resolution of the Tacan/DME ques 
tion, vou include this statement, “The 
VOR/DME system was jointly planned and 
developed by both civil and military air 
space users as a common system shortly 
after World War II.” 

I was surprised to see that view, so often 
made during the past year, repeated. All are 
glad that a controversy has finally been set 
tled, but in the interest of historical truth | 
call to your attention the facts that in the 
common system plan that you mention 
VOR was only intended as an interim ele 
ment. DME was to be of a type that could 
be multiplexed with a 1,000 mec _ bearing 
system to replace the VOR, and the com 
mon system was to satisfy requirements 
of both civil and military users. (Tacan, 
developed by the military, fulfills these 
specifications of the common system plan. ) 

In support of the point I am making, 
I refer you to reports on the common 
system plan published at the time of its 


of a objective 


been no 


adoption and appearing in these old issuc 
of Aviation Week itself: Mar. 1, 1945 
p. 14-15 and Nov 1945, p. 14-15 
And then there is the RTCA document 
itself, paper 27-48/DO-12, May 12, 1948 
Ropert 1. Coun, Nutley, N. J 


CAA’s ‘Unsung Heros 


Who a the 

\fter rr 
ibout the “unsung 
Trafic Control I don’t think you 
they are unsung any longer Not 
hearing the third and fourth chorus 

But wrong. I think 
are doing a fine job. I have no 
pick here. It’s just that CAA fortunatel) 
has many fine and 
I had to 
outstanding service my 
the Airways Flight 
heard a word or any 

Being an airline pilot myself with qui 
service, I've known some of 
these men personally, and the work they 
ire doing. Thev are the guvs who fly CAA 
small fleet of flight inspection aircraft. I's 
watched them progress from old single en 
ind now to Con 
vairs and jets. I’ve watched them pionce: 
radar, ILS, and FIDO to name 
I've seen them take off and 
even the birds crawling, and I've 
flown through icin 
conditions and heard 
battling the elements right out there with 
me to prove the airways safe It’s not easy 
fiving men are constantly looking 
listening, and searching for discrepancies 
as they maintain patrol of the skyways 
Out west a DC-3 on a mountain peak 
marks the spot where some of these brave 
their lives to the cause 
ipproves or disapproves 
navigation. He 1s the 
for all users 
safety of all 


urways 
recently 


don't get me 
bon 


groups of people, 
f 


single out any one group fo 


vote would go to 
Inspectors I have 


ibout them 


songs 


a few years 


gine planes to the DC-3, 


only a few 


land when 
were 
thunderstorms and 


these same mei 


lhese 


men gave 

The inspector 
all airway 
guv who certifies them as safe 
of the common system. The 
weather flight rests heavily on his shoulders 
His decisions are final, and the right de 
cision can save thousands of dollars in 
installation costs, and in operational costs 
to the airlines and other users of the airways 

The pay? I understand the job, unlike 
most others in CAA, hasn’t been upgraded 
since 1940 in spite of the greater complexity 
and responsibility of the job. But the pay 
isn’t the answer. These men are doing 
what they like best. The job pays off in 
a feeling of accomplishment 

To me I am glad to see a breed of 
government employes who willingly put in 
more than the required eight hours a day, 
who don’t insist on air conditioned offices, 
who aren’t afraid to pre-flight their plane 
and take off in a snow storm, or get their 
hands dirty and make necessary repairs to 
their plane 

Most of all I am happy to know that 
someone in CAA is still looking at the airway 
system from the cockpit, and not the arm 
chair 

My vote with hats off goes to these fine 
men. Keep up the good work! 

Rosert F.. Jounson, Los Angeles, Calif 
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Harvey hand forgings...100% ultrasonic tested 


OPTIMUM QUALITY GUARANTEED regardless of the A 
size or shape you order from Harvey Aluminum. Huge 


hydraulic forging presses ranging in size to 8000 ton 


capacity now make it possible to deliver unusually large 
hand forgings. All shapes, from simple biscuit to complex 
be produced in aluminum or titanium 
the immersion technique illustrated, 


smith forging, can 


And 


forging is ultrasonic tested on the newest automatic 


using 


pment to verify internal soundness of the material 


! alloys and sizes; Rod and bar, pipe, tube, h 


and other aluminum products. Harvey is al 


RVEY | 


Making the most of aluminum 
.-- for everyone 


luminum 


— Ke eK ee ea aaa eee 


rely on the Harvey tradition of highest quality 


ANCED TESTING METHODS automatically 
guarantee uniform high quality...insure freedom from 
internal and external discontinuities. Ultrasonic testing 
equipment is just one of many methods that safeguard 
Harvey quality from ingot to finished forging. No matter 
what your design and production requirements are in 
forgings, or in extrusions or impact extrusions, you can 


Review 


your hand forging requirements with your Harvey engineer. 


HARVEY ALUMINUM SALES, INC. 
TORRANCE, CALIFORNIA 


Branches in principal cities 
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AIRLINES 


penen’ amo PeOPOMD FOUTED 








and Aeroproducts Propellers 


for new heights of luxury air travel 
in 7-mile-a-minute Lockheed Electras 


Advancing into the jet era of air travel, Western Airlines has 
selected the matched team of Allison Prop-Jet engines and Aero 
products Propellers to power its new fleet of Lockheed Electr: 
irliners. These 400-mile-an-hour-plus luxury airliners will bring 
new jet-age standards of speed, performance and comfort on 
Western's celebrated “Champagne Flights” between all principal 
cities of the fast-growing West. Flying taster than any other 
turbo-prop aircraft, they will substantially reduce travel time 
between these metropolitan centers. Allison salutes Western 
Airlines on its choice of this great new General Motors aircratt 
power plant—the most advanced of its type available anywhere 


to match America’s smartest air service 


ALLISON DIVISION OF GENERAL MOTORS—Indianapolis, Indiana 





